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PREFACE 

PAINTS  and  varnishes  are  essential  in  very  many  indus- 
tries— certainly  over  one  hundred — in  addition  to  house 
painting,  the  needs  of  which  probably  account  for  less 
than  ten  per  cent,  of  the  total  product. 

A  comprehensive  description  of  the  whole  subject 
would  necessitate  a  much  larger  volume  than  this,  but 
I  have  endeavoured  to  deal  with  the  most  important 
facts  which  are  of  interest  from  a  purely  commercial 
and  professional  point  of  view. 

Thus  the  essential  properties  of  paints  which  deter- 
mine their  quality,  the  quantity  required  to  cover  given 
surfaces  and  the  determination  of  probable  durability, 
are  dealt  with  at  some  length.  The  process  of  manu- 
facture is  only  described  when  it  becomes  necessary  in 
order  to  differentiate  between  grades  or  qualities  of  the 
same  material. 

It  is  hoped  that  this  little  book  will  prove  of  service 
to  the  property  owner,  the  architect,  and  the  painter, 
besides  those  who  seek  a  knowledge  of  a  class  of  com- 
modities the  importance  of  which  is  not  so  fully 
recognized  as  it  might  be. 


ARTHUR  S.  JENNINGS. 
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PAINTS  AND  VARNISHES 


CHAPTER    I 

THE   CHARACTERISTICS   OF   A   GOOD   PAINT 

DEFINITION  OF  PAINT. — Oil  paint  may  be  defined  as  a 
mixture  of  pigment  such  as  ochre,  iron  oxide,  white  lead 
or  zinc  oxide,  with  a  drying  oil  such  as  linseed  oil,  the 
mixture  being  thinned  with  turpentine  in  order  to  pro- 
duce a  semi-liquid  which  may  be  applied  to  a  surface 
with  the  object  of  preserving  or  beautifying  it  or  both. 
Colour  is  often  added  and  frequently  "  driers  "  also  to 
facilitate  the  paint  "  drying."  The  drying  is  effected 
by  the  absorption  of  oxygen  from  the  air  hence  the  free 
admission  of  fresh  air  to  a  freshly-painted  room  is 
essential. 

Webster's  International  Dictionary,  1919,  defines  paint 
thus— 

"  A  preparation  of  pigments  or  colouring  substances, 
made  by  mixing  with  some  suitable  vehicle,  as  oil, 
water  or  varnish,  and  forming  when  applied  to  a  surface, 
an  adhesive  coating." 

In  Newnes'  Technological  and  Scientific  Dictionary, 
paint  is  thus  described — 

"  A  liquid  or  semi-liquid  consisting  of  one  or  more 
pigments,  reduced  to  a  fine  powder  and  mixed  with 
linseed  oil  and  turpentine  or  other  vehicles,  and  intended 
to  be  used  for  the  preservation  or  beautifying  of  the 
surface  to  which  it  is  applied." 

This  subject  of  a  definition  of  paint  was  discussed 
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some  years  since,  at  a  meeting  of  the  Paint  and  Varnish 
Society.  The  opener  of  the  discussion,  after  finding 
fault  with  all  the  definitions  contained  in  the  various 
dictionaries,  suggested  the  following — 

"  Paint  is  a  self -hardening,  adhesive  mixture,  consist- 
ing of  particles  of  solid  matter,  suspended  in  liquid, 
which  will  fulfil  the  function  of  beautifying  or 
protecting  the  surface  to  which  it  is  properly  applied." 

This  definition  received  the  approval  of  the  majority 
of  the  members,  although  a  close  examination  would 
show  that  it  also  might  be  adversely  criticized.  It  is 
not  advisable  to  state  that  paint  must  contain  oil, 
because  we  have  water  paints,  spirit  paints,  tar  paints, 
celluloid  paints,  glue  paints,  cement  paints  and  many 
others,  which  do  not  contain  a  drop  of  oil.  However, 
for  our  present  purpose  the  definitions  quoted  will  serve, 
as  most  people  have  a  distinct  idea  of  what  paint  is  and 
what  purpose  it  serves,  although  they  are  not  aware  of 
the  extent  to  which  it  is  used,  or  the  very  large  variations 
which  may  take  place  in  its  constituents. 

The  pigments  used  in  making  paints  are  very  many 
in  number  and  may  be  classified  under  the  heads  of 
(a)  natural,  (b)  chemical,  (c)  sublimed. 

In  addition  to  the  above  there  are  water  paints  and 
varnish  paints,  each  of  which  is  mixed  with  the  substance 
included  in  the  name. 

Among  painters  and  paint  manufacturers  the  word 
"  paint  "  refers  to  a  stiff  paste  formed  of  a  pigment 
ground  in  linseed  or  a  similar  oil.  Thus  the  words 
"  white  lead,"  "  ochre,"  and  "  zinc  oxide  "  would  be 
taken  to  refer  to  the  dry  powder  in  each  case,  and  if  oil 
were  added  the  word  "  paint  "  would  describe  the  con- 
dition, e.g.,  "  white  lead  paint,"  etc.  If  a  sufficient 
quantity  of  oil  driers  and  turpentine  were  added  by 
the  manufacturers  to  render  the  mixture  ready  for 
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application  it  would  be  termed  "  ready-mixed "  or 
"  ready-prepared  paint."  The  pure  pigment  if  ground 
in  oil  would  be  so  described,  e.g.,  "  genuine  white  lead 
in  oil." 

And  here  is  reached  a  point  of  considerable  commercial 
importance  and  one  which  should  never  be  overlooked 
in  buying  and  selling.  It  is  that  the  custom  of  the 
trade  justifies  the  addition  of  other  materials  than  the 
one  named  in  the  title.  Thus  "  white  lead  paint  " 
might  properly  be  applied  to  a  mixture  of,  say,  10  per 
cent,  of  white  lead  and  90  per  cent,  of  other  pigments 
when  ground  in  oil.  In  America  it  has  been  decided 
in  a  court  of  law  that  in  such  a  case  the  mixture  must 
contain  at  least  more  than  50  per  cent,  of  the  pigment 
named  to  justify  the  title,  but  in  Great  Britain  no 
decision  has  been  taken  as  far  as  the  author  is  aware, 
and  the  proportion  of  the  main  pigment  actually  pre- 
sent will  depend  upon  the  price  at  which  the  mixture 
is  sold  or  the  fancy  of  the  manufacturer. 

The  equivalent  for  "  pure "  in  the  paint  trade  is 
"genuine";  hence  "genuine  white  lead  ground  in 
genuine  (or  pure)  linseed  oil  "  means  exactly  what  is 
stated  and  indicates  the  commercial  purity  of  all 
painters'  materials  to  which  it  is  applied.  It  can  be  so 
employed  in  the  case  of  white  lead,  zinc  oxide,  linseed 
and  other  drying  oils,  turpentine  and  many  other 
materials,  but  it  cannot  be  applied  to  many  others  such 
as  Brunswick  green,  the  lakes,  etc.,  as  the  constituents 
and  their  proportion  vary  and  there  can  hardly  be  said 
to  be  a  standard.  The  same  is  true  to  a  considerable 
extent  with  earth  colours  such  as  natural  iron  oxides, 
siennas,  ochres,  etc.,  the  analysis  of  which  varies  largely 
and  gives  but  little  information  as  to  the  actual  value 
of  the  pigment  from  a  paint -maker's  point  of  view.  At 
the  same  time  the  presence  of  a  material  which  could 
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not  possibly  form  part  of  the  genuine  article  must  be 
regarded  as  an  adulteration,  as,  for  example,  in  the  case 
of  an  ochre  which  is  often  "  doctored  "  or  "  improved  " 
by  the  addition  of  a  little  chrome  yellow  put  in  to  give 
a  brighter  colour  or  tone.  As  chrome  yellow  is  never 
found  in  natural  ochre  the  addition  is  clearly  an  adul- 
teration, and  it  is  no  justification  to  assert  that  its 
addition  is  an  actual  improvement.  If  the  ochre  were 
naturally  of  the  bright  colour  possessed  by  the  mixture, 
it  would  retain  that  colour  permanently,  but  as  the 
chrome  yellow  embraces  a  lead  compound  in  its  com- 
position it  would  be  affected  by  impure  air  and 
sulphuretted  hydrogen,  etc.,  which  would  darken  it. 

It  will  be  understood  from  the  above  that  if  the  word 
"  genuine  "  is  used  as  an  adjective  in  the  description 
of  a  pigment,  it  is  intended  to  convey  the  fact  that  the 
material  is  commercially  pure.  It  will  also  be  clear 
that  if  the  same  pigment  is  ground  in  oil  it  can  still  be 
properly  described  as  "  genuine,"  as,  for  instance, 
"  genuine  white  lead  ground  in  pure  linseed  oil."  To 
reiterate,  if  the  word  "  paint  "  is  added,  there  is  no 
implied  guarantee  as  to  purity,  and  the  paint  may 
contain  any  pigment  provided  that  at  least  some 
proportion  of  the  one  described  in  the  description  is 
present. 

A  few  words  of  explanation  may  be  here  given  as  to 
the  meaning  of  the  phrase  "  commercially  pure."  It 
really  means  nearly  pure  or  substantially  pure,  while 
absolute  purity  would  be  covered  by  the  expression 
"  chemically  pure."  For  example,  zinc  oxide  on  analysis 
might  be  found  to  contain  0*5  per  cent,  of  white  lead 
or  other  substance,  and  would  be  counted  commercially 
pure.  Such  a  sample,  however,  would  not  answer  for 
pharmaceutical  purposes  and  could  not  be  described  as 
chemically  pure. 
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THE  ESSENTIAL  PROPERTIES  OF  A  GOOD  PAINT.— 
Although  it  is  not  easy  accurately  to  determine  the 
quality  of  paint  by  merely  examining  it,  there  are  cer- 
tain well-defined  indications  which  will  materially  assist 
to  that  end.  The  principal  of  these  are  (a)  colour,  (b) 
elasticity,  (c)  body,  (d)  spreading  quality,  (e)  fineness 
of  the  particles  or  freedom  from  grit. 

Colour. — The  distinguishing  colour,  tint,  tone  or  hue 
is  of  considerable  importance.  Thus,  an  ochre  may  be 
so  deficient  in  yellow  or  red  hue  as  to  be  ineligible  for 
classification  as  an  ochre  at  all,  being  better  described 
as  a  fine  clay.  A  white  lead  may  be  "  off-colour  "  to  an 
extent  that  gives  a  yellowish  hue,  and  some  batches 
which  are  defective  in  this  respect  are  condemned  for 
use  as  paints  but  are  utilized  for  glass-making.  The 
blues,  greens,  red,  etc.,  all  have  their  distinctive 
characteristics  which  can  only  be  successfully  judged 
by  comparison  with  a  similar  colour  of  well-known 
excellence. 

And  here  it  is  well  to  remark  that  in  nearly  all  paint 
tests  it  is  desirable  to  select  a  standard  of  a  similar 
material  with  which  to  make  comparisons  whether  they 
be  of  colour,  fineness,  body,  or  any  other  quality.  If 
the  standards  are  carefully  chosen  the  comparison  will 
be  exceedingly  helpful.  Of  course,  it  may  happen  that 
the  paint  under  test  proves  superior  to  the  test  which 
will  distinguish  it  as  being  of  superior  character.  Then 
the  cost  price  must  be  taken  into  consideration,  because 
if  a  paint  costs,  say,  only  one-half  of  that  of  another 
with  which  it  is  compared — to  take  an  extreme  case — 
and  comes  within  measurable  distance  of  the  same 
general  quality  it  may  be  really  much  cheaper. 

As  a  general  rule,  however,  the  most  expensive  paint 
is  the  cheapest  in  the  end,  because  of  the  cost  of  labour 
necessary  in  its  application  which  may  usually  be  taken 
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at  about  twice  that  of  the  paint  itself.  If,  for  instance, 
it  costs,  say,  £20  for  the  quantity  of  paint  sufficient  to 
finish  a  building  one  coat,  and  £40  to  apply  it,  and  the 
particular  paint  lasts  only  three  years,  the  total  cost 
will  be  £60  each  time  the  building  is  re-painted  or  an 
average  of  £20  a  year.  But  if  a  paint  is  used  of  a  greatly 
improved  quality  and  it  costs  £40,  or  twice  as  much, 
plus  £40  for  the  application  (this  cost  being  exactly  the 
same  whether  the  paint  is  good  or  bad),  and  it  lasts 
ten  years,  the  total  cost  will  be  £80,  or  only  £8  a  year. 
These  facts  I  have  explained  at  length  in  my  book, 
Commercial  Paints  and  Painting  (A.  Constable  &  Co.). 

Elasticity. — This  property  is  most  important,  par- 
ticularly in  outside  painting,  and  will  depend  upon  the 
nature  and  quality  of  the  vehicle  (oil  or  oil  and  varnish) 
used  in  mixing.  The  action  of  the  weather  with  the 
alternate  heat  and  cold  renders  a  certain  amount  of 
elasticity  quite  necessary,  because  the  paint  film  ex- 
pands and  contracts  with  the  variations  of  the  tempera- 
ture. A  simple  but  practical  manner  of  testing  the 
elasticity  of  a  paint,  enamel  or  varnish  is  to  apply  it  to 
a  piece  of  thin  iron  and  when  dry  to  bend  the  iron  double. 
There  is,  however,  some  difficulty  in  getting  the  paint 
to  adhere  to  the  iron,  but  even  if  it  comes  off  from  the 
surface  the  film  can  be  bended.  If  the  paint  chips  in 
places  it  indicates  non-elasticity.  Enamels  will  not 
break  when  of  good  quality  if  even  the  iron  is  bent 
double. 

A  better  test  is  to  scratch  the  surface  of  the  paint 
when  hard  with  a  sharp  point,  and  to  denote  the  nature 
of  the  scratch  very  carefully  using  a  strong  reading- 
glass  for  the  purpose.  If  the  paint  is  brittle  the  scratch 
will  show  a  broken,  ragged  or  serrated  edge,  but  if  it  is 
elastic  the  scratch  will  be  clean  cut  and  sharp  at  the 
edges.  This  test  is  an  excellent  one  to  apply  to  linseed 
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and  other  oils  before  being  mixed  with  pigment.  It 
is  of  importance  to  note  that  in  practice  it  is  undesir- 
able to  use  too  much  oil  and  so  obtain  increased  elas- 
ticity, first,  because  the  surface  so  obtained  will  be 
difficult  to  repaint,  and  secondly,  because,  beyond  a 
certain  limit,  the  paint  will  be  weakened.  A  film  of 
linseed  oil  without  pigment  is  not  at  all  durable. 

Body. — This  is  one  of  the  most  important  qualities 
of  a  paint  and  actually  means  its  opacity — in  other 
words,  the  quality  of  hiding  the  surface  to  which  it  is 
applied.  White  lead  ground  in  oil  has  excellent  body, 
lithopone  even  more,  zinc  oxide  a  little  less  than  lead. 
Some  pigments  have  good  body  in  one  vehicle  and  only 
poor  body  in  another,  as,  for  example,  whiting  which 
shows  up  splendidly  when  mixed  with  water  forming 
distemper,  but  very  badly  indeed  if  mixed  with  oil. 
Whiting  is  therefore  never  used  as  an  oil  paint. 

Now  it  is  evident  that  one  of  the  objects  of  applying 
paint  is  to  hide  the  surface,  as,  for  instance,  in  wood,  ( 
the  knots  and  grain.  It  is  equally  evident  that  the 
better  the  body  the  paint  possesses  the  fewer  will  be 
the  number  of  coats  required,  sor  to  put  it  in  another 
way,  if  a  paint  is  somewhat  deficient  in  body  an  extra 
coat  will  be  required  for  finishing  an  ordinary  job  with 
a  corresponding  increase  in  the  cost.  For  this  reason  it 
is  often  necessary  to  ascertain  what  body  a  paint 
actually  possesses.  For  example,  if  a  new  brand  of 
ready-mixed  paint  is  to  be  examined,  one  of  the  first 
things  to  be  done  is  to  ascertain  its  body  when  compared 
with,  say  white  lead. 

The  following  method  is  not  very  exact  or  scientific, 
but  it  will  be  found  sufficiently  useful  for  ordinary 
purposes.  Prepare  two  painted  white  boards  with 
broad,  black  stripes  across  them.  Both  the  black  and 
white  paint  should  be  free  from  gloss.  Now  take  exactly 
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the  same  quantity  by  weight  of  each  paint,  i.e.,  the 
white  lead  and  the  one  which  is  to  be  compared  with  it, 
and  paint  out  as  far  as  it  will  go  over  the  several  boards 
taking  care  to  mark  each  board  so  that  the  two  may  not 
be  confused.  Use  separate  clean  brushes  for  each  speci- 
men. The  one  which  best  hides  the  black  stripes  has 
the  greater  body. 

Provided  that  the  boards  are  sufficiently  large  and 
the  quantity  of  paint  small,  this  test  also  demonstrates 
the  second  important  quality,  viz.,  its  spreading  capacity, 
or  the  surface  which  a  given  quantity  will  cover  or  spread 
over.  The  importance  of  this  quality  can  hardly  be 
over-estimated,  because  the  actual  coat  of  a  job  of  paint- 
ing will  depend  upon  it.  Zinc  oxide  and  lithopone 
spread  over  at  least  25  and  often  up  to  33  per  cent.,  a 
greater  surface  than  white  lead  does  when  all  of  the  three 
are  mixed  to  a  proper  working  consistency  to  be  applied 
by  a  brush. 

In  view  of  the  foregoing  it  will  be  clear  that  the 
spreading  capacity  and  the  body  should  be  tested  to- 
gether, because  it  will  be  obvious  that  the  thinner  the 
paint  is  made  by  the  addition  of  a  greater  amount  of 
oil  the  farther  it  will  spread,  but  at  the  sacrifice  of  body. 
And  it  is  in  this  respect  that  the  test  is,  as  has  been 
said,  unscientific.  Opinions  may  vary  as  to  what  is  "  a 
proper  working  consistency."  If  too  much  oil  is  added 
the  body  will  suffer  in  consequence. 

In  practice  the  best  way  is  to  get  the  actual  mixing 
of  the-  paints  done  by  an  experienced  house  painter 
without  letting  Mm  know  which  is  which,  so  that  he  cannot 
possibly  have  a  bias  in  favour  of  either  one  or  the  other. 

In  place  of  the  painted  boards  sheets  of  glass  may 
be  used  each  of  which  has  pasted  on  it  any  printed 
matter  in  large  type.  The  black  letters  show  through 
the  glass  and  take  the  place  of  the  black  painted  stripes. 
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The  fact,  too,  that  the  glass  is  non-absorbent  is  an 
advantage  in  making  this  test.  It  may  be  mentioned 
that  certain  colours  such  as  sienna  and  the  lakes  do  not 
possess  much  body,  being  used  principally  for  "  glazing  " 
or  to  give  brilliancy  to  more  sombre  colours  which 
possess  the  requisite  body.  Thus,  Indian  red  glazed 
with  carmine  or  crimson  lake  produces  a  very  handsome 
effect. 

Notwithstanding  the  above  remarks  concerning  the 
importance,  in  most  cases,  of  a  paint  possessing  good 
body,  it  must  be  observed  that  painters,  in  their  anxiety 
to  get  the  work  covered  with  as  few  coats  as  possible, 
sometimes  mix  their  paint  far  too  thick.  Now  it  is  the 
oil  which,  in  conjunction  with  the  pigment,  gives  a  film 
which  resists  the  action  of  the  weather,  and  if  there 
is  insufficient  oil  the  durability  is  correspondingly 
reduced  particularly  on  outside  work.  Four  thin  coats 
properly  mixed  will  last  much  longer  than  three  thick 
coats,  and  three  thin  coats  longer  than  two  thick  ones. 
As  a  rule,  four  coats  will  be  required  for  new  work  and 
two  or  three  for  old  work. 

A  curious  property  of  zinc  oxide  paint  may  be  noted 
here.  As  this  pigment  necessitates  the  use  of  a  con- 
siderable amount  of  oil  in  grinding,  it  naturally  covers, 
weight  for  weight,  a  larger  surface  than  other  pigments, 
such  as  white  lead,  for  example.  A  single  coat  for  this 
reason  has  less  body  than  the  lead;  the  second  coat 
is  about  equal,  while  the  third  coat  is  distinctly  better. 
These  observations  were  made  by  Mr.  J.  Cruickshank 
Smith,  B.Sc.,  F.C.S.,  as  the  result  of  some  careful 
experiments. 

Fineness. — -It  has  been  asserted  with  a  good  deal  of 
truth  that,  other  things  being  equal,  the  finer  a  pig- 
ment is  the  more  durable  a  paint  it  makes.  Lamp 
black,  sublimed  lead  and  zinc  oxide  may  be  given  as 
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examples  of  pigments  of  which  the  particles  are  very 
fine  and  they  all  make  durable  paints.  Earth  colours, 
such  as  ochres,  are  of  very  little  use  unless  they  are 
finely  ground,  indeed,  all  grainers'  colours,  siennas, 
ochres,  umbers  and  Vandyke  brown,  should  be  almost 
as  fine  as  butter  when  ground  in  oil  in  order  to  get  the 
best  results. 

It  is  frequently  desirable  to  test  a  pigment  for  fineness 
and  the  process  is  quite  simple.  If  it  is  ground  in  oil, 
such  oil  must  be  first  extracted  by  a  process  which  will 
be  presently  explained,  but  before  doing  this  a  very 
little  may  be  rubbed  between  the  tongue  and  the  teeth 
and  also  between  the  thumb-nails  when  any  grittiness 
will  be  easily  detected.  A  little  of  the  dry  pigment 
mixed  with  water  may  be  tried  with  a  spatula  or  artists' 
knife  on  a  sheet  of  plate  glass  when  grit  will  be  readily 
discerned.  Still  another  way  is  to  thin  out  the  paint 
with  turpentine,  paint  it  on  a  sheet  of  plate  glass  side 
by  side  with  another  sample  of  which  the  fineness  is 
known  to  be  good.  A  comparison  between  the  two  will 
indicate  which  is  the  finer. 

But  perhaps  the  best  test  is  to  take  a  standard  pig- 
ment and  test  it  against  the  sample  in  the  following 
manner.  Take  two  clear  glass  bottles  and  fill  with 
water.  Introduce  an  equal  quantity  of  the  pigments 
one  in  each  bottle  and  shake  vigorously.  Then  note 
the  time  it  takes  each  to  settle.  The  one  which  takes 
the  longer  is  the  finer  pigment.  Of  course,  the  two 
samples  to  be  compared  must  be  similar,  e.g.,  white 
lead  must  be  compared  with  white  lead,  zinc  oxide  with 
zinc  oxide,  and  so  on. 

One  more  test  for  white  pigments  may  be  mentioned 
because  it  is,  perhaps,  the  most  frequently  used.  It  is 
to  weigh  out  very  carefully  exactly  equal  quantities  of 
the  two  white  pigments  to  be  compared.  Then  add  to 
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each  an  equal  quantity  of  a  tinting  colour.  Thoroughly 
mix  and  compare.  The  lighter  of  the  two  samples  will 
indicate  the  finer  ground  pigment  because  the  firmer  the 
pigments  are  the  greater  will  be  the  surface  to  be  coloured. 

To  EXTRACT  OIL  FROM  A  PAINT. — In  testing  the  fine- 
ness of  pigments  as  well  as  the  tinting  strength  of  colours 
and  in  various  other  tests  with  paint,  it  is  often  necessary 
to  extract  the  oil.  To  do  this  first  place  a  little  of  the 
paint  on  stout  blotting  paper  which  will,  in  the  course 
of  a  few  minutes,  absorb  a  good  deal  of  the  oil.  Then 
take  a  bottle,  warm  it  at  the  fire,  put  in  it  the  paint 
and  fill  up  with  benzol  or  petrol.  Shake  the  bottle  and 
allow  it  to  rest.  After  a  little  time  the  oil  will  float  at 
the  top  and  the  pigment  will  settle  to  the  bottom.  Pour 
off  the  oil  very  carefully  and  repeat  the  operation  two 
or  three  times  if  necessary,  until  no  more  oil  is  seen 
floating  on  the  surface.  Then  carefully  pour  off  the 
liquid  (benzol,  etc.),  and  place  the  moist  pigment  on 
blotting  paper.  In  ten  minutes  or  so  the  liquid  will 
evaporate  leaving  the  dry  pigment  ready  for  experi- 
mental purposes.  It  need  hardly  be  said  that  this  test 
must  not  be  carried  out  in  the  presence  of  a  naked 
light,  because  of  the  risk  of  the  benzol  or  petrol  catching 
fire. 

THE  MIXTURE  OF  PIGMENTS  IN  A  PAINT. — It  is  only  in 
recent  years  that  it  has  been  clearly  proved  that  a  more 
durable  paint  may  be  produced  by  an  admixture  of 
pigments  than  one  made  of  a  single  pigment,  and  this 
is  particularly  true  with  the  various  whites. 

Almost  invariably,  in  Great  Britain  at  least,  genuine 
white  lead  is  specified  as  the  principal  ingredients  of 
white  or  light  paints — indeed,  many  architects  and 
others  seem  to  act  upon  the  assumption  that  the  dura- 
bility of  a  paint  is  in  proportion  to  the  quantity  of  pure 
white  lead  it  contains. 
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This  is,  however,  quite  a  mistake,  because  although 
white  lead  forms  an  excellent  paint  for  many  purposes 
there  are  other  pigments  which  prove  equally  or  more 
durable  if  properly  mixed. 

The  question  now  to  be  determined  is  whether  a  pure 
white  lead  paint  can  be  improved  by  the  addition  of  any 
other  pigment,  and  the  author  is  very  positive  in  his 
emphatic  assertion  that  it  can.  For  many  years  he 
has  experimented  with  various  mixtures,  and  his  re- 
searches have  been  amply  verified  by  the  large  number 
of  service  tests  made  in  America  which  are  referred  to 
in  another  chapter.  A  carefully  compiled  synopsis  of 
these  tests  and  of  the  results  obtained  by  the  exposure 
of  paints  of  various  kinds  are  given  in  Paint  Researches 
and  their  Practical  Application,  by  Henry  A.  Gardner. 
They  were  made  on  a  scientific  basis  and  at  the  same 
time  a  practical  one,  and  a  careful  study  of  the  results 
obtained  will  show  that  by  a  judicious  admixture  the 
shortcomings  of  one  pigment — and  no  pigment  can  be 
justly  considered  as  ideal  or  perfect— may  be  made  up 
by  the  addition  of  the  proper  proportion  of  another 
which  is  strong  in  that  particular  quality  where  the 
other  is  comparatively  weak. 

A  single  instance  will  render  this  point  quite  clear. 
The  properties  of  white  lead  and  zinc  oxide  are  given 
elsewhere  in  this  book  under  their  respective  heads. 
There  it  is  shown  that  white  lead  when  mixed  as  a 
paint  is  relatively  soft  and  apt  to  turn  "  chalky," — a 
painter's  expression  meaning  that  after  some  months' 
exposure,  particularly  at  the  seaside,  the  paint  loses 
some  of  its  properties  of  adhesion  and  will  be  found  to 
come  off  like  badly-bound  whitewash  when  the  glove  or 
—preferable  for  this  test — a  piece  of  dark  cloth  is  rubbed 
against  its  surface  upon  which  it  leaves  a  light  mark. 
This,  it  will  be  observed,  means  that  the  paint  film  is 


THE   CHARACTERISTICS   OF  A   GOOD   PAINT  13 

perishing,  and  the  action  of  rain,  etc.,  will  cause  the 
paint  to  be  ultimately  washed  off. 

On  the  other  hand,  zinc  oxide,  to  take  a  convenient 
example,  dries  comparatively  hard  and  brittle,  and 
hence  a  mixture  of  the  two  in  the  proportion  of,  say 
two-thirds  of  white  lead  and  one-third  of  zinc  oxide, 
yields  a  much  more  durable  paint  than  either  pigment 
when  used  alone  because,  as  stated,  the  defects  of  one 
are  corrected  by  the  strength  of  the  other.  The  lead, 
too,  possesses  a  better  "  body  "  than  the  zinc,  but  the 
addition  of  33  per  cent,  is  insufficient  to  seriously  reduce 
this  important  quality.  Other  pigments  besides  colour 
may  also  be  added  in  equal  proportions  with  advantage, 
as  will  be  presently  explained. 

DESIGNING  PAINTS. — If  the  untenable  theory  of  the 
use  of  a  single  pigment  in  a  paint  is  abandoned  it  will 
be  seen  that  the  particular  mixture  of  pigments  may  be 
varied  according  to  the  nature  of  the  surface  to  which 
the  paint  is  to  be  applied,  and  this  is  true  also  to  a 
certain  extent  as  far  as  the  thinners  are  concerned. 

Modern  practice  demands  the  designing  of  a  paint  in 
order  that  it  shall  best  fulfil  its  .functions,  and  the  mix- 
ture which  proves  most  satisfaptory  for  one  position 
may  be  almost  the  worst  for  another.  An  example  is 
afforded  in  comparing  iron  and  plaster.  The  former, 
being  non-absorbent,  needs  but  little  thinners,  while  the 
latter,  being  very  absorbent,  needs  a  good  deal.  Wood 
may  be  said  to  come  between  the  two,  and  even  here  the 
thinners  will  require  variation,  because  the  porosity  of 
different  woods  which  may  be  classified  as  "  hard," 
"  medium,"  and  "  soft,"  varies  greatly. 

The  position  a  painted  surface  is  to  occupy  will  in 
like  manner  determine  its  composition.  For  example, 
a  paint  which  is  to  be  used  in  smoky  atmospheres  con- 
taining sulphur  compounds  or  one  which  contains 
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ammonia  and  sulphurous  fumes  such  as  stables,  labora- 
tories, etc.,  should  be  free  from  lead  altogether,  because 
such  agents  will  inevitably  cause  discoloration.  Zinc 
oxide  or  some  similar  pigment  which  will  remain  un- 
affected must  be  used.  Again,  an  iron  bridge  requires 
a  different  paint  to  a  piece  of  standing  machinery,  a 
railway  carriage  must  be  painted  in  a  special  manner 
"to  withstand  the  severe  wearing  action  both  of  weather 
and  cinders,  dust,  etc.  A  further  example  is  the  paint 
used  on  board  merchant  ships  where  frequent  renewals 
are  necessary  and  where  the  labour  is  almost  always 
available.  In  such  cases  cheap  paints  may  be  used 
with  advantage  and  sometimes  they  are  renewed  during 
almost  every  voyage. 

READY-PREPARED  PAINTS. — It  is  for  the  reasons  given 
that  the  very  best  grades  of  paints  which  are  sent  out 
in  a  condition  ready  for  use  are  almost  always  made 
from  an  admixture  of  pigments,  and  it  must  be 
remembered  that  in  the  preparation  of  such  paints 
the  object  is  to  produce  the  best  paint  it  is  possible 
to  manufacture  regardless  within  reasonable  limits  of 
cost. 

The  objection  raised  to  ready-mixed  paints  of  even 
the  highest  grades  may  be  summarized  under  three 
heads:  (1)  that  the  painter  or  user  has  no  guarantee 
as  to  the  constituents  of  such  paints,  but  he  has  such 
guarantee  when  he  buys  genuine  white  lead,  zinc  oxide, 
etc. ;  (2)  that  as  the  particular  brand  of  ready-prepared 
paint  must  be  of  a  constant  mixing  as  regards  propor- 
tion of  "  thinners/'  i.e.,  oil  and  turpentine  it  contains, 
it  is  suitable  only  for  surfaces  which  may  be  termed 
normal  or  ordinary  and  is  unsuitable  for  those  surfaces 
which  are  either  unusually  absorbent  or  the  reverse; 
(3)  that  it  is  peculiarly  the  painter's  office,  to  determine 
the  condition  of  a  surface  which  is  to  be  painted  and  in 
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the  light  of  his  experience  to  decide  as  to  the  quantity 
of  thinners  which  are  necessary.  (4)  As  the  province 
of  the  painter  is  to  mix  his  paint  suitable  for  the  par- 
ticular job  in  hand,  and  as  ready-prepared  paints  may 
possibly  be  applied  by  the  unskilled,  it  is  against  the 
dignity  of  a  professional  painter  to  use  such  paints, 
and  is  likely  to  be  taken  as  an  indication  that  he  does 
not  understand  his  business. 

Taking  these  objections  in  order.  As  to  the  first,  it 
is  suggested  that  it  is  as  a  matter  of  fact  unimportant 
that  the  painter  should  know  the  exact  constituents  of 
the  paint  he  uses.  What  he  is  deeply  interested  in  is 
the  results  which  may  be  obtained  by  using  them;  in 
other  words,  their  appearance  when  first  applied  and 
how  long  they  will  remain  without  deterioration.  A 
patient  does  not  as  a  rule  ask  his  medical  man  to 
state  the  drugs  he  is  administering,  he  is  satisfied 
if  they  produce  the  results  aimed  at  and  effect 
a  cure. 

Assuming,  however,  that  the  reader  is  quite  convinced 
that  an  admixture  of  pigment  s^gives  better  results  than 
a  single  pigment  used  alone  he  can,  if  he  so  desires, 
order  batches  of  paint  ground  to  a  stiff  paste  and  ready 
for  thinning  down  in  the  usual  manner  which  shall  con- 
sist of  two-thirds  of  white  lead  and  one-third  of  zinc 
oxide  or  any  other  proportion  he  desires. 

The  writer  is  very  certain  that  if  paint  manufacturers 
would  send  out  such  mixtures  in  stiff  paste  form  labelled 
to  show  the  exact  proportion  of  the  different  pigments 
contained  they  would  have  a  large  sale.  At  the 
present  time  the  paint  user  who  is  fully  convinced  of 
the  value  of  an  admixture  of  pigments  is  forced  to  buy 
ready-prepared  paints  which  he  so  often  objects  to,  or 
to  have  the  mixture  specially  made  for  his  requirements, 
and  this  in  the  case  of  small  quantities  is  impracticable. 
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It  is  true  that  he  can  purchase  both  the  lead  and  the 
zinc  separately  and  mix  them  to  suit  his  taste,  but  a 
mere  mixing  does  not  give  the  same  results  as  when 
the  two  pigments  are  ground  together  in  the  latest 
improved  mills. 

The  reason  which  has  probably  stood  in  the  way  of 
combination  paints  in  stiff  paste  form  being  placed  on 
the  market  is  that  white  lead  in  Great  Britain  is  corroded 
as  a  separate  business  from  the  manufacture  of  paint  in 
general,  and  also — and  this  fact  has  a  most  important 
bearing  on  the  subject — zinc  oxide  is  made  to  only  a 
very  limited  extent  in  England  and  supplies  are  almost 
wholly  imported  from  the  Continent  and  the  United 
States  of  America.     Excepting  in  the  case  of  two  firms, 
one  at  Glasgow  and  one  at  Bristol,  all  white  lead  pro- 
duced in  Great  Britain  is  corroded  as  a  separate  business 
to  that  of  paint  manufacture.     Such  corroders  make 
also  sheet  lead,  lead  pipes,  etc.,  and  various  lead  com- 
pounds, such  as  red  lead,  orange  lead,  litharge,  etc., 
and  sell  white  lead  in  a  dry  state  to  the  paint  grinders, 
paint  makers  and  colour  grinders  who  grind  it  in  oil 
and  sell  it  in  stiff  paste  form  or  as  a  constituent  of  their 
mixed  paints.     This  being  the  case,  it  will  be  observed 
that   there  is  but   little   encouragement   for  the  lead 
corroder  who  has  to  purchase  his  zinc  oxide  to  put  a 
combination  paint   on  the  market,  as  suggested,   but 
there  is  this  very  important  fact  to  be  remembered  in 
this  connection,  and  that  is,  that  in  the  future  zinc 
oxide  is  certain  to  be  made  on  an  extensive  scale  in 
England,  and  it  is  not  improbable  that  lead  corroders 
will  put  down  plants  for  the  purpose.     A  regular  supply 
of   zinc   ore  in  great   quantities   having  been   assured 
from  Australia  and  elsewhere,  and  the  demand  for  zinc 
oxide  having  largely  increased  the  production  of  home- 
made  zinc    oxide  on  an  extensive  scale  is  inevitable. 
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Combination  paints  ready  to  be  mixed  by  the  painter 
will  then  come  as  a  natural  sequence.1 

Returning  to  a  consideration  of  the  second  objection 
advanced  to  the  use  of  prepared  paints  as  stated  above, 
it  is  true  that  the  amount  of  thinners  used  in  such  a 
paint  as  sent  out  from  the  factory  must  be  constant, 
but  the  practical  man,  in  the  case  of  the  priming  coat , 
can  easily  take  away  some  of  the  thinners  by  pouring 
them  off  before  the  mixture  is  stirred  up  and  can  there- 
fore meet  the  conditions  when  they  require  but  little 
oil  and  turpentine.  If  the  surface  is  more  absorbent 
than  wanted  and  requires  more  thinners,  these  can  very 
easily  be  added,  so  that  this  objection  is  knocked  on  the 
head. 

As  to  the  fourth  objection  advanced  under  No.  4 
above,  it  need  only  be  said  that  even  the  highest  class 
painters  and  decorators  use  enamels  to  a  very  consider- 
able extent  and  these  are  nothing  more  or  less  than 
ready-prepared  paints.  Fifty  years  ago  it  was  the 
practice  to  prepare  white  enamelled  work  by  giving  ten 
or  more  coats  of  zinc  oxide  carefully  rubbing  down  each 
coat  and  finishing  with  one  or  more  coats  of  pale  varnish. 
To-day  the  same  result  is  obtained  with  three  or  four 
coats  by  using  white  enamel,  and  no  one  thinks  that  the 
decorator  is  deficient  in  knowledge  because  he  uses 
them. 

Some  thirty  years  ago  in  the  United  States  of  America 

1  Since  the  above  paragraphs  were  written  two  important 
departures  have  been  made  in  the  direction  indicated.  Zinc 
oxide  is  now  made  in  considerable  quantities  in  Great  Britain. 
There  has  also  been  marketed  semi-paste  paint,  i.e.,  a  paint 
much  thinner  than  the  usual  paste  and  this  only  requires  the 
addition  of  more  oil  and  turpentine — more  or  less  according  to 
how  absorbent  the  surface  is  to  which  it  is  to  be  applied — tc 
render  it  ready  for  use  Both  genuine  white  lead  and  lead  and 
zinc  mixed  are  now  supplied  in  this  form  by  at  least  two  firms, 
and  it  is  very  probable  that  others  will  follow  suit  before  long. 

2— (1467o) 
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there  existed  the  same  objection  to  the  use  of  ready- 
prepared  paints  as  that  which  exists  in  England  to-day 
and  on  much  the  same  grounds.  But  now,  in  America, 
the  consumption  of  mixed  paints  has  reached  enormous 
figures,  and  decorators  of  all  classes  use  them  freely 
and  quite  openly. 

The  fact  is,  that  such  paints  if  carefully  made  of 
properly-selected  materials  give  better  value  than  if 
those  materials  are  mixed  by  hand,  and  this  is  only 
another  example  of  the  advantages  of  machinery.  It 
must  stand  to  reason  that  a  fully-equipped  mixing  and 
grinding  machine  can  produce  a  better  paint  than  one 
mixed  by  hand.  The  whole  thing,  therefore,  turns  to 
the  selection  of  the  particular  brand  which  indicates 
high  quality,  and  this  can  only  come  from  experience. 
The  writer  could  name  at  least  a  dozen  brands  of  such 
paints  which  may  always  be  relied  upon,  and  the 
strongest  efforts  of  some  of  the  largest  paint  manufac- 
turing houses  should  be  directed  towards  creating  for 
their  particular  brand  a  guarantee  of  excellence  equal 
to  that  of,  say,  Martell's  Three  Star  Brandy,  or  a 
Corona-Corona  cigar. 

INFERIOR  PAINTS. — There  can  be  no  doubt  that  a 
great  deal  of  inferior  paint  is  sold  and  used — inferior 
from  the  point  of  view  of  durability  which  is  obviously 
of  prime  importance.  There  are  several  reasons  for 
this.  The  first  is  the  craze  for  low  prices.  A  purchaser 
seeks  to  buy  the  lowest-priced  paint  forgetting  that  it 
will  only  last  a  year  or  so  and  that  then  he  will  be  called 
upon  to  bear  the  cost  of  repainting  in  addition  to  the 
expense  of  the  paint  itself.  For  reasons  already  given, 
it  can  be  accepted  as  a  fact  that  in  painting  all  permanent 
structures  it  always  pays  best  to  use  a  first-class  paint 
which  is  certain  to  last  a  long  time.  It  is  for  this  reason 
that  the  author  has  so  long  advocated  the  use  of 
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high-class  enamels  which  are  well  known  to  be  very 
durable.  Although  the  first  cost  is  high,  such  paints 
pay  best  in  the  end. 

Another  reason  which  has  probably  had  more  to  do 
with  the  popularity  of  cheap  paints  than  anything  else 
is  the  system  followed  in  this  country  for  many  years 
past  of  granting  repairing  leases,  making  it  compulsory 
upon  the  lessee  to  re-paint  all  outside  work  once  in 
every  three  years  and  all  inside  work  once  in  every 
seven  years.  Possibly  such  frequent  re-painting  may 
have  been  necessary  long  ago  when  paints  in  general 
were  far  inferior  to  the  best  of  those  made  to-day,  but 
it  is  now  far  too  frequent.  A  really  good  paint  should 
last  outside  from  five  to  eight  years  without  needing 
re-painting.  Of  course,  if  a  lessee  knows  that  he  will 
be  compelled  to  repaint  at  the  end  of  every  three  years 
whatever  the  condition  of  the  paint  work  may  be,  he  is 
satisfied  with  a  paint  which  will  last  only  that  length 
of  time. 


CHAPTER    II 

THE  PRINCIPAL  PIGMENTS  USED  IN   PAINT  MAKING 

As  already  explained,  most  oil  paints  consist  of  four 
constituents,  viz.,  a  pigment,  which  may  be  white  or 
coloured  or  a  combination  of  both,  linseed  or  other 
drying  oil,  turpentine  used  to  thin  the  admixture,  and 
a  little  driers  to  facilitate  the  drying  by  the  absorption 
of  the  oxygen  from  the  air. 

The  following  are  the  chief  pigments  used  for  the 
purpose,  arranged  in  order  of  their  colour.  The  average 
specific  gravity  is  given  against  each  name,  although  it 
must  be  observed  that  the  actual  weight  varies  very 
considerably  in  different  samples  of  the  same  material. 

WHITE    PIGMENTS 

WHITE  LEAD  (Sp.  Gr.  6-750).— This  is  the  most  impor- 
tant white  pigment  used  by  house  painters,  and  possesses 
the  advantage  of  being  easily  applied  by  means  of  a 
brush  while  it  has  excellent  body  or  opacity.  The 
composition  varies  slightly,  but  it  may  be  described  as 
consisting  of  one  equivalent  of  lead  hydroxide  and  two 
of  lead  carbonate.  The  chemical  formula  is  2PbC0.3. 
Pb(OH)2.  There  are  several  processes  of  white  lead 
manufacture:  the  oldest  is  known  as  the  "  old  Dutch 
process  "  or  "  stack  process."  In  this  the  metallic  lead 
is  moulded  in  the  form  of  "  wickets  "  or  "  buckles," 
which  may  be  described  as  being  like  a  miniature  five- 
barred  gate.  The  actual  process  of  corrosion  is  done  in 
an  inner  room  on  the  floor  of  which  are  placed  a  number 
of  earthenware  pots,  containing  diluted  acetic  acid. 
Upon  the  top  of  these  pots  is  a  layer  of  spent  tan  and 
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upon  this  are  strewn  two  or  three  layers  of  the  lead 
wickets.  A  platform  or  floor  is  then  put  in  at  a  space 
a  few  inches  above  the  lead;  this  is  again  strewn  with 
tan  bark  upon  which  another  series  of  wickets  are  placed. 
Upon  this  is  placed  still  another  floor  with  lead  wickets, 
and  so  on  until  the  top  of  the  stack  is  reached.  When 
the  stack  is  full  the  room,  is  sealed.  Sometimes  the 
larger  pots  are  made  with  a  ridge  inside,  and  a  coil  of 
lead  is  placed  in  them.  The  fermentation  of  the  tan 
bark  has  the  effect  of  creating  carbonic  acid,  and  this 
with  the  other  vapours  converts  the  metal  lead  in  from 
90  to  100  days  into  white  lead,  which  is  then  removed, 
crushed  by  rollers  having  corrugations,  screened  and 
ground  in  water,  and  then  dried  in  stoves  ready  to  be 
either  ground  and  to  be  sold  in  dry  powdered  form,  or 
to  be  afterward  ground  in  linseed  oil.  In  most  stacks, 
there  is  something  like  10  per  cent,  of  the  metal  which 
is  not  corroded,  and  this,  of  course,  is  re-melted  and 
serves  to  form  new  wickets. 

There  are  many  other  processes,  more  or  less  used. 
In  the  chamber  process,  the  metallic  lead  is  made  in 
the  form  of  thin  strips  which  are  hung  over  a  series  of 
poles  arranged  horizontally.  The  necessary  corroding 
gases  are  introduced  into  the  chamber  by  means  of 
stoneware  pipes,  and  in  about  eight  weeks  the  lead  is 
found  to  be  completely  corroded. 

Still  another  process  and  one  which  is  largely  used  in 
America,  is  the  "  Carter  process."  By  this  method  the 
metallic  lead  is  converted  into  fine  powder  by  means  of 
high-pressure  steam  blast;  this  metallic  powder  is  intro- 
duced into  large  wooden  cylinders,  which  are  made  to 
revolve  very  slowly.  Dilute  acetic  acid  and  carbon 
dioxide  are  introduced  into  the  drum,  and  in  twelve 
days  the  corrosion  is  complete.  The  result  is  a  white 
lead  of  beautiful  colour  and  extreme  fineness. 
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As  explained  elsewhere,  the  fineness  of  all  pigments 
has  much  to  do  with  their  durability  when  made  into 
paint .  Much  of  the  white  lead  which  was  formerly  im- 
ported into  Great  Britain  from  Germany,  although  pure 
from  a  chemical  point  of  view,  was  very  coarsely  ground 
and  therefore  did  not  make  a  good  paint.  White  lead 
is  used  as  the  base  for  many  paints;  it  may  be  coloured 
to  almost  any  tint  or  shade  by  adding  the  necessary 
staining  or  tinting  colours.  But  those  which  contain 
sulphur  in  their  composition  cannot  be  used  with  it  as 
the  mixture  would  darken  appreciably.  Among  those 
colours  are  ultramarine,  sap  green,  yellow  orpiment, 
King's  yellow,  Indian  yellow,  gamboge  and  carmine. 

BASIC  SULPHATE  OF  LEAD  (Sp.  Gr.  6-082).— This 
material  is  gaining  in  favour  among  paint  manufac- 
turers, and  is  particularly  suitable  for  light-tinted 
paints.  It  is  made  in  the  neighbourhood  of  London, 
by  a  special  process  in  which  the  ore  is  mixed  with 
anthracite  coal,  the  same  heated  to  a  high  temperature; 
air  being  admitted,  this  yields  white  fumes  which  are 
collected  in  large  bags;  the  air  and  acid  escapes  leav- 
ing a  deposit  of  basic  sulphate  of  white  lead,  which 
usually  contains  a  considerable  proportion  of  zinc 
oxide. 

ZINC  OXIDE  (Sp.  Gr.  5470  to  5-554).— This  beautiful 
white  pigment  has  come  into  largely  increased  use  in 
Great  Britain,  during  the  last  decade.  It  is  made  in 
two  different  ways:  one  by  burning  spelter  or  metallic 
zinc,  which  gives  off  white  fumes  which  are  collected  in 
a  series  of  bags  hung  from  pipes  which  stretch  from 
the  furnace  to  a  considerable  distance.  The  second 
method  is  called  the  "  direct  "  method,  and  in  this  case, 
the  zinc  oxide  is  made  direct  from  the  ore.  It  is  said 
that  this  process  yields  a  zinc  oxide  which  is  better 
fitted  for  the  purpose  of  paint  manufacture,  but  it  is 
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rarely  pure,  and  almost  always  contains  a  small  amount 
of  white  lead. 

Zinc  oxide  has  the  advantage  of  being  non-poisonous, 
beautifully  white  and  very  fine.  It  may  be  mixed  with 
any  colour  or  with  any  other  pigment,  without  being 
affected  or  affecting  them.  It  is  the  base  of  all  the  best- 
quality  white  enamels,  and  an  important  constituent  of 
the  better  class  of  ready-mixed  paints.  It  may  be  used 
by  itself  in  all  painted  work  in  oil,  both  inside  and  out- 
side; but  on  external  work  it  is  necessary  that  the 
thinners  contain  20  per  cent,  of  good  mixing  varnish. 
Patent  or  paste  driers  must  never  be  used  with  zinc 
oxide.  Refined  boiled  oil  may  be  used  and,  in  that 
case,  10  per  cent,  of  mixing  varnish  for  outside  work 
will  be  sufficient.  Liquid  driers  can,  as  a  rule,  be 
employed,  and  these  may  be  purchased  either  in  liquid 
form  or  in  the  form  of  powder,  this  variety  being  im- 
ported from  France.  The  undercoats  for  zinc  oxide 
may  be  lithopone  (q.v.).  This  lessens  the  cost  and  gives 
almost,  if  not  quite,  as  good  a  result  as  if  zinc  oxide  is 
used  throughout.  Zinc,  when  mixed  into  a  paint,  has 
a  tendency  to  become  hard  and  somewhat  brittle,  and 
if  is  for  this  reason  that  many  paint  manufacturers  mix 
it  with  white  lead,  as  already  explained.  When  paint- 
ing is  done  at  the  seashore,  white  lead  paint  should 
never  be  used  for  a  finishing  coat,  as  the  ozone  is 
certain  to  destroy  it.  A  finish  coat  of  zinc  oxide 
mixed  with  varnish,  in  the  manner  suggested,  will  be 
found  to  last  very  much  longer.  If  white  lead  is  used 
as  an  undercoat  with  a  zinc  oxide  finish,  there  is  a  strong 
tendency  towards  decoloration. 

LITHOPONE  (Sp.  Gr.  4-236). — This  extremely  useful 
pigment  was  invented  by  Mr.  John  B.  Orr,  now  of 
Widnes,  Lancashire.  The  process  of  manufacture  is 
somewhat  complicated,  and  space  will  not  permit  of  a 
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description,  but  it  may  be  said  that  the  pigment  con- 
sists approximately  of  30  per  cent,  of  zinc  sulphide  and 
70  per  cent,  of  barium  sulphate,  the  two  being  produced 
together.  There  is  often  a  little  zinc  oxide  present. 

Lithopone  possesses  remarkable  body  and  spreading 
power.  It  is  the  principal  ingredient  of  most  of  the 
"  under  coat  ings  "  for  paint,  which  are  now  used  so 
largely.  It  is  also  the  base  of  most  washable  water  paints 
and  of  flat  wall  finishes.  The  material  has  the  very 
peculiar  property  of  darkening  when  exposed  to  sunlight, 
although  this  disappears  after  a  time.  Some  grades  of 
the  material  are  free  from  this  defect.  It  may  be 
remarked  that  the  presence  of  sulphate  of  barium  in 
this  pigment  is  no  detriment  to  its  durability.  Ordinary 
barytes  is  also  sulphate  of  barium,  but  the  two  products 
are  as  different  as  chalk  and  cheese.  Artificial  sul- 
phate of  barium,  of  which  blanc-fixe  is  an  example,  has 
excellent  body  and  durability. 

FLAKE  WHITE. — This  is  merely  another  name  for  the 
best  variety  of  fine  white  lead  such  as  is  sold  by  artists' 
colourmen. 

CHINESE  WHITE. — This  is  the  name  used  by  artists' 
colourmen  as  applied  to  the  best  variety  of  zinc  oxide 
which  is  usually  put  up  ground  in  oil  in  tubes. 

SUBLIMED  WHITE  LEAD  (Sp.  Gr.  6-396).— So  far  as 
the  author  is  aware  this  useful  pigment  is  not  made  in 
Great  Britain,  but  it  is  produced  in  considerable  quanti- 
ties in  America.  It  is  made  by  burning  galena,  and  is 
described  by  Maximilian  Toch1  as  a  "  stable,  uniform, 
and  very  valuable  paint  pigment."  He  also  says: 
"  sublimed  white  lead  as  a  marine  or  ship  paint  is  of 
much  value,  owing  to  its  hardness  of  drying  and 
imperviousness  of  film." 

1  The  Chemistry  and  Technology  of  Mixed  Paints,  by  Maximilian 
Toch  (Crosby,  Lock  wood  &  Son). 
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ZINC  LEAD  (Sp.  Gr.  5-500). — This  is  another  white 
pigment  the  production  of  which  is  restricted  to  America. 
It  is  made  by  subliming  zinc  and  lead  ores  and  has 
theoretically  a  composition  of  equal  quantities  of  zinc 
oxide  and  sulphate  of  lead. 

EXTENDERS 

There  are  certain  materials  which  may  be  added  in 
more  or  less  small  proportions,  to  paint  with  advantage; 
but  are  sometimes  regarded  as  adulterants.  As  a 
matter  of  fact,  they  can  only  be  so  considered  when  the 
amount  used  is  excessive.  If  the  proportions  are  care- 
fully determined — and  they  are  never  very  great — their 
addition  may  be,  and  frequently  is,  a  distinct  advantage 
to  the  paint  mixture.  Toch  gives  the  following  list 
which  is  repeated  here  as  being  useful  for  reference — 

(1)  Barytes;  (2)  barium  sulphate;  (3)  bar4«i«— €ar= 
t>enate;  (4)  silica  and  its  various  forms,  iafosorial  earth, 
etc.;  (5)  calcium  carbonate;  (6)  whiting;  (7)  white 
mineral  primer;  (8)  clays,  silicate  of  alumina;  (9)  kaolin; 
(10)  asbestine;  (11)  calcium  sulphate;  (12)  gypsum; 
(13)  charcoal: 

The  reason  why  these  materials  are  not  considered 
under  the  head  of  the  usual  paint  materials,  is  that, 
when  ground  with  oil,  they  have  but  little  or  no 
body. 

BARYTES  (Sp.  gr.  4401). — This  material  is  made  from 
heavy  spar,  which  is  ground  into  fine  powder,  and  then 
treated  with  sulphuric  acid  to  correct  the  colour.  It  is 
quite  inert,  but  is  very  deficient  in  body  when  ground 
in  oil.  The  present  writer  had  applied  to  a  deal  board 
eight  coats  of  barytes,  ground  in  oil,  but  the  grain  of 
the  wood  and  the  knots  could  still  be  seen.  The  mineral 
is  an  important  one  in  the  paint  trade,  as  it  forms  the 
base  of  nearly  all  the  lake  colours.  It  is  largely  used 
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in  the  preparation  of  Brunswick  greens  and  other 
colours,  and  is  mixed  with  white  lead  to  form  what  is 
called  "  reduced  white  lead,"  an  inferior  quality  made 
to  meet  the  demand  for  a  low-priced  article.  It  is 
highly  probable  that  if  from  5  to  8  per  cent,  of  barytes 
is  added  to  white  lead,  the  mixture  would  be  an  improve- 
ment on  the  pure  article,  because  the  tendency  of  the 
lead  to  be  influenced  by  sulphurous  fumes  would,  to 
some  extent,  be  corrected,  while  the  small  proportion 
would  not  appreciably  lower  the  body. 

SULPHATE  OF  BARIUM  (Sp.  gr.  4-144). — This  pigment  is 
mentioned  under  the  head  of  lithopone,  and  it  has  been 
shown  that  it  possesses  good  body  and  is  a  most  useful 
pigment  under  certain  circumstances.  It  is  made,  as  a 
rule,  from  heavy  spar  by  a  process  of  precipitation. 
Barium  carbonate  is  not  often  used  as  a  pigment. 
It  may  be  regarded  to  have  similar  properties  to 
precipitated  sulphate  of  barium. 

SILICA. — This  material  is  made  by  reducing  ordinary 
silica  to  very  fine  powder,  and  is  used  in  a  paint  with 
the  object  of  rendering  it  more  fit  for  re-painting.  It 
is  said  to  give  a  "  tooth  "  or  a  hold  for  the  paint  to  be 
subsequently  applied. 

CALCIUM  CARBONATE. — This  is  the  chemical  term  for 
the  ordinary  pure  chalk  which  is  so  much  employed  in 
the  manufacture  of  distempers.  When  mixed  with 
water,  it  has  excellent  body,  but  when  mixed  with  oil, 
the  body  disappears;  very  small  proportions  are  some- 
times added  to  oil  paints  to  correct  acidity,  but  the 
presence  of  very  large  quantities  would  be  certainly 
very  objectionable,  and  would  probably  result  in  the 
destruction  of  the  oil  film,  while  it  would  be  certain  to 
cause  "  chalking." 

WHITING. — The  remarks  under  the  above  head  apply 
to  this  material  also. 
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CLAY.  —  China  clay  is  sometimes  used  instead  of  sul- 
phate of  barium,  as  a  base  in  red  and  lake  colours.  It 
is  also  useful  to  add  to  paints  which  are  to  be  applied 
by  dipping,  as  it  holds  the  other  pigments  in  suspension. 

ASBESTINE.  —  The  use  of  this  material  in  Great  Britain 
is  increasing  among  paint  manufacturers.  It  consists 
of  magnesium  silicate  or  ordinary  asbestos  reduced  in 
fine  powder.  Its  chief  use  is  to  hold  the  other  pigments 
in  an  oil  paint  in  suspension,  and  to  prevent  such  pig- 
ments from  settling  in  the  can  at  the  bottom.  It 
also  has  an  advantage  in  giving  "  tooth  "  or  key  to 
subsequent  coats  of  paint,  which  may  be  applied. 

GYPSUM  (Sp.  gr.  2-500).  —  This  material  is  hydrated 
sulphate  of  calcium,  which  is  usually  prepared  from  the 
natural  mineral  by  being  ground  to  a  fine  powder,  and 
treated  in  a  special  way  to  improve  the  colour  which  is 
in  the  finished  product  a  beautiful  white.  It  is  largely 
used  in  the  manufacture  of  Venetian  red,  which,  by 
the  by,  is  an  exceedingly  durable  pigment,  and  it  is 
also  the  base  of  a  well-known  distemper  which,  however, 
is  not  washable. 

BLACK    PIGMENTS 

Most  black  pigments  are  produced  by  burning  various 
materials  such  as  refuse  oil,  in  the  case  of  lamp  black, 
bones  in  the  case  of  bone  black,  and  cork,  twigs,  etc., 
in  the  manufacture  of  vegetable  black;  the  burning  of 
soot,  which  after  treatment  is  ground  in  oil,  already  for 
use.  Gas  black  is  made  from  natural  gas  of  petroleum 
origin,  found  in  some  of  the  United  States  of  America, 
notably  Pennsylvania.  Ivory  black  should  be  made, 
as  the  name  suggests,  by  burning  ivory  chips,  but  most 
of  this  colour  are  made  of  bones.  There  is  one  firm, 
however,  in  London,  which  continues  to  produce  ivory 
black,  which  is  really  made  from  ivory.  Pure  ivory 
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black,  when  mixed  with  white,  gives  a  distinct  bluish 
cast.  Gas  black  and  lamp  black,  when  mixed  with 
white,  yield  a  grey  which  is  of  a  brownish  cast.  ~^, 

Blacks  are  quite  permanent  and  resist  the  action  of 
acids,  alkalies,  oils,  etc.  They  mix  well  with  water,  oil 
and  varnish,  and  withstand  a  high  heat. 

GRAPHITE. — Few  paints  are  more  durable  when  applied 
to  iron  or  steel,  than  those  which  are  made  from  graphite 
or  plumbago,  a  mineral  which  is  similar  with  that  used 
for  lead  pencils  and  for  polishing  stoves,  but  is  different 
in  physical  structure.  The  graphite,  when  pure,  if 
ground  in  oil,  is,  however,  not  quite  suitable  for  the 
purpose,  as  it  gives  too  thin  a  film.  Varieties  have  been 
found  which  contain  a  considerable  proportion  of  silica 
in  their  composition,  and  it  is  silica-graphite  paint  which 
proves  to  be  so  exceedingly  durable.  The  explanation 
probably  is  that  when  ground  in  oil  and  used  as  a  paint, 
it  presents  when  dry  a  smooth  or  slippery  surface,  from 
which  water  very  readily  rolls  off.  As  it  is,  of  course, 
water  in  the  shape  of  rain,  which  is  the  chief  cause  of 
the  destruction  of  paint,  it  will  be  clear  that  this  rolling 
off,  like,  as  it  were,  water  from  a  duck's  back,  prolongs 
the  life  of  a  paint  film  for  a  considerable  time.  Iron 
bridges,  the  overhead  railways,  both  in  Liverpool,  New 
York  and  other  cities,  have  been  painted  with  silica- 
graphite  paint,  which  has  lasted  from  five  to  ten  years. 
As  the  colour  is  sometimes  thought  to  be  objectionable 
—it  is  dark  grey  approaching  black— some  grades  of 
graphite  paints  are  made  in  dull  reds,  greens  and  browns. 

The  author,  who  has  had  some  experience  with  gra- 
phite paints,  believes  that  they  have  a  great  future.  In 
most  cases  where  they  have  been  used  excellent  results 
have  been  obtained.  A  little  personal  reminiscence  may 
be  here  set  down.  In  most  of  the  large  cities  of  America 
flat  roofs  are  used  which  are  covered  with  sheets  of  tin 
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which  are  usually  painted  with  iron  oxide,  and  this  needs 
to  be  renewed  about  every  three  years.  A  strong  effort 
was  made  by  a  certain  firm  of  manufacturers  to  persuade 
painters  to  use  graphite  paint  instead.  The  writer, 
who  was  fully  convinced  by  the  evidence  produced  as 
to  the  extreme  durability  of  such  paints,  inquired  of  a 
master  painter  in  a  large  way  of  business,  "  Why  don't 
you  use  graphite  paints  for  these  roofs  ?  "  "  Well," 
was  the  answer,  "  you  see  it's  too  slippery  and  the  men 
don't  like  walking  on  it."  "  But,"  I  remarked,  "  that 
is  a  very  small  objection  which  could  easily  be  dealt 
with.  For  instance,  you  could  put  sacks  on  the  flat  to 
give  a  firm  footing.  Think  how  long  the  paint  lasts  !  " 
"  Yes,"  returned  my  friend,  "  it  lasts  too  darned  long 
for  my  liking.  We  reckon  to  have  the  job  of  re-painting 
every  three  or  four  years  at  most — this  stuff  lasts 
nearer  ten." 

RED    PIGMENTS 

INDIAN  RED  (Sp.  gr.  4-732). — An  exceedingly  useful 
colour,  being  quite  permanent  when  exposed  to  light, 
and  mixing  readily  with  any  other  pigment  without 
being  affected.  Most  of  the  Indian  red  now  sold  is 
prepared  artificially  from  copperous  or  ferrous  sulphate. 
This,  on  being  exposed  to  a  high  temperature,  is  decom- 
posed and  yields  an  Indian  red  which  contains,  in  the 
best  varieties,  as  much  as  96  per  cent,  of  ferric  oxide. 
Lower  grades  contain  from  43  per  cent.  up.  Artificial 
Indian  red  is  made  from  haematite,  which  is  practically 
pure  oxide  of  iron;  this  is  crushed  and  levigated,  and 
gives  a  beautiful  deep  red  colour,  having  a  purple  hue. 
There  are  many  different  varieties  of  colours  in  Indian 
red  depending  upon  the  process  of  manufacture.  This  pig- 
ment may  be  used  by  itself  or  may  be  mixed  with  white 
barytes,  etc.,  without  losing  much  of  its  good  qualities. 
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VENETIAN  RED  (Sp.  gr.  3-560). — This  colour  also  was 
formerly  made  from  natural  earth  colours,  but  is  now 
more  usually  produced  by  heating  ferrous  sulphate  with 
lime.  The  colour,  when  made  into  paint,  has  excellent 
body,  great  durability  and  permanency.  It  is  a  great 
favourite  with  some  of  the  great  railway  companies, 
when  it  is  used  as  a  body  colour  and  is  protected  by 
varnish. 

RED  LEAD  (Sp.  gr.  8-861). — This  is  a  very  ancient 
pigment,  which  is  made  from  yellow  monoxide  or 
massicot,  by  heating  it  in  an  open  oven.  During  the 
process  the  massicot  is  frequently  raked  over  so  as  to 
expose  the  surface  to  the  action  of  the  oxygen.  It  is  a 
very  heavy  pigment,  much  used  in  painting  iron,  and 
in  small  proportions,  in  the  priming  coat  on  wood. 
Being  heavy,  it  settles  easily  in  the  painter's  can,  so 
that  it  is  necessary  to  constantly  stir  the  mixture  be- 
tween the  application  of  each  brushful.  It  is  a  good 
dryer,  but  must  be  used  within  a  few  hours  of  its  being 
mixed  with  oil.  When  the  red  lead  paint  is  dry,  it 
forms  a  very  hard  surface,  and  it  is  therefore  much*  used 
for  painting  wagons,  bars,  and  other  articles  which 
have  to  withstand  rough  wear.  Orange  lead  is  very 
similar,  in  its  composition,  but  lighter  in  weight  and 
more  brilliant  in  colour.  It  is  sometimes  used  in  place 
of  red  lead,  because  it  does  not  settle  so  readily  in  the  can. 

VERMILION  (Sp.  gr.  7-726). — Is  made  from  sulphide 
of  mercury  and  sulphur,  the  exact  process  being  kept 
very  secret.  It  is  a  bright  red  colour,  closely  approach- 
ing spectrum  red  in  hue.  Although  it  is  usually  regarded 
as  being  permanent,  as  a  matter  of  fact,  it  turns  brown 
after  exposure,  unless  it  is  protected  by  a  coat  of  varnish. 
It  is  not  now  so  much  used  as  formerly  in  paints,  having 
been  superseded  by  "  fast  reds "  which  are  equally 
bright  in  colour,  and  which  are  really  permanent. 
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"  FAST  REDS/* — Imitation  vermilions,  or  bright  reds, 
were  formerly  made  in  large  quantities  from  coal-tar 
colours  in  a  variety  of  shades,  and  were  quite  success- 
ful, excepting  that  they  were  not  very  permanent, 
unless  they  were  protected  by  a  coat  of  good  varnish. 
During  the  last  few  years,  greatly  superior  pigments  of 
this  character  have  been  produced,  being  free  from  the 
objections  which  the  true  vermilionettes  possess.  The 
newer  pigments  are  sometimes  known  as  "  fast  reds." 
They  are  very  bright  in  colour,  have  splendid  body,  and 
are  nearly  if  not  quite  permanent.  They  are  largely 
used  for  painting  signals,  letter-boxes,  signs,  etc. 

Many  grades  of  vermilionettes  dissolve  readily  in  oil 
and  turpentine,  a  quality  which  causes  them  to  "  bleed  " 
through  any  coat  of  paint  which  may  afterwards  be 
applied  over  them.  For  example,  a  white  enamel  if 
applied  over  a  red  surface  where  a  true  vermilionette 
has  been  used,  will  be  found  to  penetrate  in  the  shape 
of  small  beads  of  red  like  blood.  The  following  remarks 
on  this  subject  was  written  by  the  author  and  published 
in  the  Illustrated  Carpenter  and  -Builder  some  time  ago. 

Quite  frequently  complaints  are  received  from 
decorators  that  painted  work  done  over  red  paint  is 
sometimes  utterly  spoiled  by  the  red  colour  showing 
through  either  in  the  form  of  small  red  spots  like  beads 
of  blood,  or  more  frequently  in  pink  patches.  The 
trouble  occurs  not  only  when  painting  over  old  red  oil 
paint,  but  also  quite  as  frequently  when  painting  over 
red  distemper.  In  a  letter  recently  received  from  a 
correspondent,  it  was  stated  that  a  bathroom  which 
had  been  finished  in  red  distemper  had  been  renovated 
with  three  coats  of  white  lead  in  oil,  followed  by  a  coat 
of  first-class  enamel.  Even  after  these  four  coats,  pink 
patches  showed  through  and  spoiled  the  finish  altogether. 

The  points  for  consideration  in  cases  of  this  kind  are, 
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first,  how  can  the  trouble  be  avoided;  and  secondly, 
what  is  the  best  thing  to  do  when  the  bleeding  does 
occur  ?  To  answer  these  questions  it  is  first  necessary 
to  explain  exactly  how  the  defect  is  actually  brought 
about.  The  explanation  is  simple — certain  red  colours 
made  from  one  series  of  aniline  dyes  are  soluble  in  lin- 
seed oil  and  turpentine.  When  a  coat  of  paint,  which 
of  course,  contains  these  thinners,  is  painted  over  such 
a  red,  some  part  of  the  red  colour  is  dissolved  and 
penetrates  through  the  fresh  coat  of  paint  and  appears 
to  a  greater  or  lesser  extent  on  the  surface.  A  second 
or  even  third  coat  will  act  in  exactly  the  same  way  on 
that  portion  of  the  red  which  has  come  through,  so  that 
it  may  require  several  coats  before  the  red  is  com- 
pletely eliminated,  and  even  then,  as  in  the  case  of  the 
bathroom  referred  to,  the  small  amount  of  red  which 
has  appeared  will  mix  up  with  the  paint  or  enamel  and 
produce  a  pinkish  patch. 

A  few  years  back  many  of  the  red  distempers  and  a 
number  of  the  so-called  "  fast  reds  "  or  imitation  ver- 
milions, were  made  from  aniline  colours  which  possessed 
this  defect  of  bleeding,  but  to-day  they  are  not  made 
to  any  considerable  extent,  and  in  executing  new  work 
in  red  it  is  always  desirable  to  obtain  from  the 
manufacturer  a  guarantee  that  the  colour  will  not  bleed. 

To  make  assurance  doubly  sure,  a  simple  experiment 
should  be  performed.  Take  a  small  bottle,  such  as  a 
medicine  phial,  place  in  it  a  very  little  of  the  suspected 
red,  pour  in  upon  it  equal  parts  of  the  turpentine  and 
oil  so  as  to  fill  two-thirds  of  the  bottle.  Then  give  a 
vigorous  shaking  and  put  the  bottle  to  rest.  Examine 
it  after,  say  half  an  hour,  and  if  the  oil  and  turpentine 
is  coloured  pink,  the  red  will  bleed.  If,  however,  all 
the  red  is  settled  to  the  bottom  leaving  the  turpentine 
and  oil  in  its  natural  colour,  it  will  not  bleed. 
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Coming  now  to  the  case  which  occurs  so  frequently 
when  a  decorator  is  called  upon  to  paint  over  a  red 
surface — perhaps  in  white  or  some  colour.  The  first 
thing  he  should  do  on  every  occasion  is  to  make  quite 
sure  whether  the  red  will  bleed  or  not.  This  can  be 
done  in  a  very  simple  way  by  scraping  off  a  little  of 
the  red  colour  from  some  part  of  the  work  which  is  not 
in  a  very  conspicuous  position,  placing  it  in  a  bottle  of 
turpentine  and  oil  as  before  and  observing  the  effect. 
As  the  paint  is  hard,  it  is  best  to  shake  a  little  longer 
than  on  the  previous  occasion;  but  if  the  oil  and  tur- 
pentine are  stained,  one  may  be  quite  sure  that  it  will 
be  unsafe  to  paint  over  the  lead  without  taking  some 
special  precaution.  The  simplest  way  is  to  give  one  or 
two  coats  of  first-class  knotting  which,  of  course,  is 
shellac  varnish;  but  it  is  better  still  to  use  one  of  the 
special  materials  for  this  purpose,  as  they  are  manu- 
factured especially  with  a  view  of  dealing  with  this 
trouble.  Messrs.  Goodlass,  Wall  &  Co.,  Ltd.,  42  Seel 
Street,  Liverpool,  make  a  material  of  this  kind,  as  do 
also  Messrs.  Mander  Brothers  of  Wolverhampton,  and 
Messrs.  Lewis  Berger  &  Co.,  Homerton,  London,  N.E. 
One  coat  is  usually  sufficient  if  great  care  is  taken  not 
to  skip  any  part  of  the  work.  In  passing,  it  may  be 
observed  that  the  same  material  answers  very  well 
when  it  is  desired  to  paint  over  tar,  but  in  that  case  it 
is  necessary  to  scrape  or  otherwise  remove  most  of  the 
tar  before  applying  the  material. 

BLUE    PIGMENTS 

PRUSSIAN  BLUE  (Sp.  gr.  1-956). — Is  made  by  mixing 
iron  salts  with  yellow  prussiate  of  potash.  It  is  a  very 
strong  and  beautiful  colour,  which,  however,  cannot  be 
used  with  whiting  or  lime,  and  it  is  therefore  useless  in 
making  distempers.  It  is  usually  regarded  as  a  permanent 

3— (1467o) 
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pigment,  although  there  have  been  doubts  raised  on  the 
subject.  An  authority  says:  "  Prussian  blue  or  any 
of  its  allies  may  be  considered  permanent  or  fugitive, 
according  to  the  manner  in  which  it  is  made,  and  accord- 
ing to  the  base  with  which  it  is  mixed.  If  Prussian 
blue  contains  more  than  a  trace  of  soluble  salt  '  sodium 
or  sulphate/  it  has  a  decided  yellowing  action  on  the 
oil,  and  a  light  blue  or  light  green  made  of  such  Prus- 
sian blue  is  supposed  to  be  fugitive.  On  the  other 
hand,  a  number  of  experiences  made  with  thoroughly 
washed  Prussian  blue,  have  demonstrated  that  it  is  a 
perfectly  stable  colour  and  does  not  change  its  shade." 
Mr.  Toch  warns  manufacturers  of  ready-mixed  paints 
against  the  use  of  Prussian  blue  in  connection  with  white 
lead,  and  suggests  that  artificial  cobalt  blue  mixed  with 
zinc  oxide  be  used  in  its  place.  Prussian  blue  mixes 
well  with  both  oil  and  water;  it  is  a  remarkably  strong 
colour,  and  a  little  will  tint  a  large  bulk  of  white. 

ULTRAMARINE. — The  artists'  colour  sold  under  this 
name  is  exceedingly  expensive  and  is  made  from  the 
mineral  lapis  lazuli.  The  bulk  of  the  ultramarine  sold, 
however,  is  made  artificially  from  a  mixture  of  clay  and 
other  substances,  including  sodium  carbonate,  which  is 
afterwards  roasted,  ground  and  washed.  The  blue  is 
somewhat  red  in  its  character;  it  is  permanent  except- 
ing in  the  presence  of  alkalies,  and,  as  already  stated, 
cannot  be  mixed  with  white  lead.  When  mixed  with 
zinc  oxide,  it  yields  a  number  of  very  acceptable  tints. 
It  is  permanent  and  works  well  in  oil,  water  and  varnish. 

COBALT  BLUE. — A  blue  with  a  slightly  greenish  hue, 
which  yields  a  special  blue  of  turquoise  tint  when  mixed 
with  white,  in  contradistinction  to  ultramarine  which 
gives  more  or  less  a  violet  shade.  It  is  unaffected  by 
lime  alkalies  or  acids,  is  permanent  to  light,  and  does 
not  affect  the  pigments  with  which  it  may  be  mixed. 
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Many  beautiful  tints  may  be  obtained  by  the  use  of 
cobalt  blue  which  cannot  be  obtained  either  from 
ultramarine  or  Prussian  blue. 

CHINESE  BLUE. — A  superior  quality  of  Prussian  blue. 

YELLOW   PIGMENTS 

CHROME  YELLOW  (Sp.  gr.  5-918  to  6-375).— May  be 
regarded  as  the  chief  artificially  produced  yellow  colour. 
It  is  made  by  precipitation,  from  a  solution  of  nitrate 
of  lead  and  potassium  bichromate.  Some  eight  or  more 
different  shades  are  manufactured,  varying  from  orange 
chrome  to  lemon  or  canary  chrome.  The  lighter  shades 
usually  contain  a  proportion  of  lead  sulphate.  It  is  a 
very  useful  colour,  having  good  body,  but  is  open  to 
the  objection  that  being  a  lead  compound,  it  is  affected 
by  sulphurous  fumes  and  sulphur  in  other  pigments 
such  as  ultramarine,  cadmium  yellow,  etc.  er\  JkjrLtf 

ZINC  YELLOW. — This  is  a  chromate  and  hydrate  of 
zinc.  It  possesses  the  advantage  of  being  non-poisonous. 
Zinc  chromes  are  of  delicate  tints  and  are  useful  in  cer- 
tain decorative  work.  The  body  is  good  and  the  pig- 
ment is  not  affected  by  sulphurous  gases.  As  it  does 
not  affect  pigments  with  which  it  may  be  mixed,  it  can 
be  used  for  certain  purposes  where  chrome  yellow  would 
be  objectionable. 

OCHRE  (Sp.  gr.  3-107). — Red  and  yellow  ochres  are 
natural  earth  colours,  which  are  extremely  useful  to  the 
house  painters,  not  only  because  of  the  relatively  low 
cost,  but  also  because  of  their  permanence.  They 
largely  vary  in  colour,  according  to  the  place  where 
they  are  found,  and  undergo  the  process  of  grinding  and 
levigation  for  the  painter's  use.  The  brightest  class  of 
ochres  are  called  "  Oxford  ochres,"  although  the  deposits 
on  the  Oxfordshire  district  were  long  ago  exhausted. 
The  colour  being  the  most  important  attribute,  "  Oxford 
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ochre,"  "  golden  ochre,"  and  other  of  the  bright  varieties 
are  frequently  adulterated  with  chrome  yellow  or  other 
colours  to  improve  their  appearance.  Burnt  ochre  is, 
as  its  name  would  suggest,  an  ochre  which  has  been 
calcined.  When  mixed  with  white,  ochres  produce  a 
series  of  buffs  or  creams,  according  to  the  quantities 
added.  Ochre  is  used  as  a  body  colour,  i.e.,  without 
admixture,  and  also  is  employed  largely  by  grainers, 
in  which  case,  it  is  necessary  to  grind  it  exceedingly 
fine.  The  composition  of  ochres  varies  very  largely. 
But  the  chief  constituents  are  silica,  alumina  and  ferric 
oxide. 

SIENNA  (Sp.  gr.  raw  3-081,  burnt  3477).— This  pig- 
ment may  be  regarded  for  practical  purposes  as  having 
the  same  properties  as  ochre,  with  this  great  difference, 
that  most  varieties  are  very  much  more  transparent 
when  ground  in  oil.  The  colour  is  also  used,  to  a 
considerable  extent,  by  grainers,  and  is  employed  in 
tinting  white  lead  and  other  white  bases,  as  it  does  not 
change  the  colour  of  any  other  pigment. 

Burnt  sienna  is  of  deeper  colour  than  raw  sienna, 
it  being  of  a  bright  orange  hue.  Very  beautiful 
tints  are  obtained  by  heating  the  raw  material. 
Analysis  tells  but  little  as  to  the  value  of  a  sienna,  as 
it  would  only  yield  various  proportions  of  ferric  oxide, 
alumina  and  silica.  It  is  the  richness  and  colour,  tint 
or  shade  of  the  sienna  which  determines  its  quality 
when  taken  into  consideration  with  body  and  covering 
property. 

GREEN    PIGMENTS 

CHROME  GREEN. — Originally  chrome  green  was  known 
as  Guignet's  green,  which  is  oxide  of  chromium,  and  a 
pigment  under  that  name  is  still  made  and  possesses 
distinct  advantages  over  the  ordinary  chrome  green, 
which  is  merely  a  mixture  of  chrome  yellow  and 


PRINCIPAL   PIGMENTS   USED   IN    PAINT   MAKING       37 

Prussian  blue.  More  frequently  the  liquids  necessary  for 
producing  those  two  pigments  are  themselves  mixed 
together,  yielding  a  chrome  green,  which  is  quite 
homogeneous.  It  is  made  in  a  variety  of  shades  and 
possesses  excellent  body.  Many  qualities  of  chrome 
green  are  made,  some  being  mixed  with  a  large  pro- 
portion of  barytes,  in  which  case  it  is  usually  sold  as 
"  Brunswick  green." 

EMERALD  GREEN  (Sp.  gr.  2-713). — This  pigment  may 
be  said  to  closely  approximate  in  hue  the  true  green  of 
the  solar  spectrum.  It  contains  more  than  half  of 
arsenious  oxide  and  a  very  large  proportion  of  copper 
oxide.  Because  of  its  marked  poisonous  character  it  is 
now  very  little  used  by  house  painters,  there  being  on 
the  market  pigments  of  the  same  hue  which  are  free  from 
poisonous  qualities.  In  America  the  pigment  is  known 
as  Paris  green,  and  it  is  there  largely  used  as  an  insecti- 
cide. Emerald  green  may  be  mixed  with  all  other 
pigments  excepting  those  containing  sulphur.  It  was 
the  use  of  this  green  which  gave  rise  to  the  poisonous 
wall-paper  scare  some  thirty  years  ago.  But  emerald 
green  is  now  never  used  in  the  manufacture  of  wall 
papers  for  one  reason — because  non-poisonous  greens 
are  easily  obtainable  which  are  far  cheaper. 

VIRIDIAN. — This  colour  is  also  known  as  Emerald 
oxide  of  chromium  and  Guignet's  green  (see  chrome 
green).  It  is  one  of  the  most  permanent  greens  known; 
is  brilliant  and  permanent.  It  has  a  slight  yellowish 
tone,  good  body  and  mixes  well  with  other  colours 
without  affecting  them  or  itself  being  affected. 

Cobalt  green,  Verdigris,  and  Malachite  are  the  names 
of  other  greens  which  do  not,  however,  call  for  any 
particular  description. 

TERRA- VERTE  is  a  natural  green  earth  which  possesses 
remarkable  durability  under  all  conditions.  The  green 
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colour  is  not  very  brilliant,  but  the  pigment  is  valued 
because  of  its  permanence.  It  is  related  by  Prof.  A.  P. 
Laurie,  the  Chemist  tt>  the  Royal  Academy  that  he 
examined  small  particles  of  the  colours  used  by  the 
old  masters  and  found  that  they  were  all  natural  or 
earth  pigments,  even  the  greens  employed  being  terra- 
verte.  Terra-verte  is  sometimes  called  "  green  ochre  " 
owing  to  its  similarity  of  composition.  It  is  sometimes 
called  "  Verona  green." 

THE  EARTH  OR  NATURAL  PIGMENTS 

Most  of  the  pigments  under  this  head  are  mined  from 
the  earth  and  require  either  grinding  or  the  process  of 
levigation  or  both  to  fit  them  for  paint -making.  The 
most  usual  system  of  levigation  consists  of  a  series  of 
tanks  or  pits  containing  water  so  arranged  that  the  finer 
particles  are  carried  in  suspension  from  one  to  the  other 
leaving  the  coarser  and  gritty  matter  behind.  The 
different  grades  are  then  dried. 

OCHRE  (see  also  under  "Yellow  Pigments"). — This 
valuable  pigment  is  found  in  many  parts  of  the  world 
and  varies  considerably  in  colour  from  grey  to  a  bright 
red.  The  colouring  matter  is  ferric  oxide  or  iron  rust. 
Sometimes  barium  sulphate  is  present  in  large  quanti- 
ties. The  proportion  of  ferric  oxide  present  determines 
to  a  considerable  extent  the  strength  of  colour,  but  the 
richness  of  tone  is  of  importance.  Golden  ochre 
is  a  variety  having  a  particularly  rich  colour,  and 
is  often  imitated  by  the  addition  of  orange  chrome 
yellow. 

There  can  be  but  little  doubt  that  very  large  quanti- 
ties of  ochre  exist  in  various  parts  of  the  world  which 
would  be  available  for  paint  making  purposes.  Some 
have  excellent  body,  others  a  rich  colour  which  render 
them  valuable  for  admixture  with  other  pigments. 
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Burnt  ochre  is  used  to  a  considerable  extent  in  the 
United  States,  but  in  England  it  is  only  employed  as 
an  artist's  colour.  Ochres  possess  several  great  advan- 
tages. They  are  very  durable,  relatively  cheap,  and 
are  very  durable  when  mixed  with  first-class  thinners. 
The  very  cheapness  has  to  a  certain  extent  caused  them 
to  be  extensively  used  in  low-priced  paints  in  which 
inferior  thinners  are  employed,  the  result  being  that 
they  do  not  last  very  long.  But  their  failure  in  such 
cases  is  not  due  to  any  defect  in  the  pigment  but  to  the 
oil  employed  in  thinning. 

Not  only  do  ochres  make  good  paints  in  any  vehicle 
— oil,  water  or  turpentine,  for  example — but  they  may 
be  safely  mixed  with  any  other  pigment  without  affect- 
ing it  or  being  affected.  They  are  not  affected  by 
sulphurous  compounds  or  impure  air. 

UMBER  (Sp.  gr.  raw,  3496;  burnt,  3-578).— This  is 
another  pigment  of  the  same  class  as  the  foregoing  but 
is  of  a  different  colour,  being  dark  brown  with  a  slight 
purplish  (not  red)  hue.  When  burnt  it  is  a  very  rich 
brown.  The  composition  usually  includes  a  larger  pro- 
portion of  manganese  than  is  usually  found  in  either 
ochre  or  sienna.  Like  these,  however,  umbers  vary  very 
much  both  in  colour  and  composition  but  they  possess 
their  chief  virtues,  viz.,  durability  and  that  of  being 
unaffected  by  other  pigments  with  which  they  may  be 
mixed. 

VANDYKE  BROWN. — This  is  another  brown  richer  and 
redder  than  umber.  The  composition  of  the  natural 
earth  is  different,  as  50  per  cent,  or  more  is  of  organic 
origin.  It  dries  slowly  and  irregularly  but  does  not 
affect  any  other  pigment  with  which  it  may  be  mixed. 
A  great  deal  of  imitation  Vandyke  brown  is  sold  which 
is  prepared  by  mixing  together  various  proportions  of 
black,  ochre  and  red  oxide.  A  better  variety  is  made 
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by  burning  vegetable  refuse,  cork,  etc.  Among  wood 
finishers,  cabinet  makers  and  others,  a  material  known 
as  "  vandyke  crystals  "  is  used  for  staining  purposes. 
This  is  made  by  treating  natural  vandyke  brown  earth 
with  ammonia  afterwards  filtering  and  drying. 

Other  natural  colours  have  already  been  described. 


CHAPTER    III 


THE   THINNERS   USED   IN    PAINTS 

As  already  stated,  the  principal  thinners  used  in  ordinary 
house  paints  are  linseed  oil  and  turpentine,  each  of 
which  may  be  substituted  by  other  products.  The  sub- 
ject of  drying  oils  has  been  dealt  with  at  length  in 
another  book  in  this  series.1 

To  the  information  given  therein  may  be  added  the 
following — 

Raw  linseed  oil  is  used  by  painters  to  thin  their  paint 
previously  ground  in  the  same  oil,  and  is  further  thinned 
by  the  addition  of  turpentine.  The  quantity  required 
for  producing  a  consistency  of  paint  for  being  applied 
with  a  brush  varies  with  the  pigment  and  particularly 
with  the  surface  to  be  covered,  as  to  whether  it  is  absor- 
bent or  not.  On  a  non-absorbent  surface,  1  cwt.  of 
white  lead  will  require  rather  less  than  2  qt.  of  linseed 
oil  and  2  qt.  of  turpentine.  Mixed  in  this  way  the 
quantity  named  will  cover  700  ^q.  yd.  Boiled  linseed 
oil  is  sometimes  used  on  outside  work  to  facilitate  dry- 
ing; 25  to  50  per  cent,  of  the  boiled  oil  should  be  added 
to  raw  oil  for  this  purpose.  Among  the  other  drying 
oils  which  are  used  to  a  very  limited  extent,  however, 
are  the  following-  Spedfic  Gravity 


at  60°  Fah. 
•931  to  -935 
•929  -934 


Linseed,  raw  . 

bleached 

boiled  -933  -945 

Poppy  seed  oil  ;.  .  -924  -938 

Soya  bean  oil  -924  ,-927 

Tung  or  Chinese  wood  oil  -934  -944 

Walnut  oil  .  -925  -927 

Hempseed  oil  -925  «931 

1  Oils,    Animal,    Vegetable    and  Mineral,    by  C.    Ainsworth 

Mitchell  (Sir  Isaac  Pitman  &  Sons,  Ltd.,  1  Amen  Corner,  E.G.). 
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Bleached  linseed  oil  is  very  useful  when  mixing  white 
and  light  coloured  paints,  and  poppy-seed  oil  is  useful 
for  the  same  reason.  Tung  or  Chinese  Wood  oil  is 
largely  used  in  the  manufacture  of  flat  wall  paints  and 
in  varnish  making  generally.  Walnut  or  hemp  seed  oils 
are  restricted  in  their  use  to  artists. 

TURPENTINE. — Genuine  American  turpentine  has 
always  been  regarded  as  the  finest  article  of  its  kind, 
although  French  turpentine  is  sometimes  used  in  its 
place,  and  in  late  years  certain  substitutes  of  petroleum 
origin  to  which  reference  will  presently  be  made. 
Russian  turpentine  may  be  dismissed  with  the  remark 
that  it  is  unsuitable  for  painters'  use  as  it  contains,  even 
after  careful  distillation,  certain  tarry  compounds  which 
cause  it  after  a  time  to  darken  considerably  in  colour 
while  at  the  same  time  it  assumes  a  very  disagreeable 
odour. 

American  turpentine  is  made  from  the  gum  or  resin 
which  exudes  from  many  different  varieties  of  fir  trees, 
the  principal  of  which  is  the  pitch  pine  (Pinus  Austmlis) 
or  the  Georgia  Pine  of  the  American  carpenter.  This 
is  a  wood  similar  to  pitch  pine.  Incisions  are  made  in 
the  lower  part  of  the  tree  and  the  crude  resin  flows  into 
receptacles  provided  for  the  purpose.  In  order  to  in- 
crease the  flow  the  wound  is  frequently  scraped.  Accord- 
ing to  Mclntosh  trees  of  full  growth  receive  from  two 
to  four  "  boxes  "  or  receptacles,  so  that  10,000  boxes 
are  distributed  among  4,000  to  5,000  trees  in  an  area 
of  200  acres.  The  10,000  boxes  yield  at  each  dipping 
about  forty  barrels  of  "  dip  "  or  "  soft  gum,"  or  about 
240  Ib.  net  weight. 

The  crude  resin  is  distilled  and  yields  pure  turpentine 
which  is  given  off  as  vapour  and  is  cooled  to  form  the 
turpentine  of  commerce.  There  is  a  considerable 
quantity  of  solid  material  left  which,  when  purified, 
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becomes  ordinary  rosin.  Pure  turpentine  is  a  white 
mobile  liquid.  The  specific  gravity  at  60°  F.  is  from 
0-865  to  0-867,  and  the  boiling  point  155°  to  157°.  The 
specific  gravity  can  readily  be  ascertained  by  means  of 
an  ordinary  hydrometer. 

TURPENTINE  SUBSTITUTES. — Some  twenty  years  ago, 
most  of  the  varnish  substitutes  sold  were  merely  a  mix- 
ture of  American  turpentine  and  light  petroleum  oil.  They 
were  not  a  great  success,  as  the  oil  retarded  the  drying 
of  the  paint  with  which  it  was  mixed.  After  some  time 
white  spirit,  a  product  of  petroleum  oil,  was  introduced, 
and  although  at  first  painters,  varnish  manufacturers, 
and  others  were  rather  shy  of  it,  it  is  now  used  to  an 
enormous  extent  and  is  found  for  most  purposes  quite 
as  good  as  genuine  American  turpentine. 

Quite  frequently  the  spirit  is  mixed  with  some  20  to 
30  per  cent,  of  turpentine  in  order  to  give  it  the  char- 
acteristic smell.  It  is  made  in  various  grades  according 
to  the  purpose  for  which  it  is  required,  varying  from 
80  flash-point  up  to  115,  or  even  more  for  use  in  tropical 
climates.  The  lower  flash-points  are  used  in  the  manu- 
facture of  quick  drying  paints.  Decorators  use  white 
spirit  having  a  flash-point  of  about  90  to  91  which  is 
the  same  Hash  as  genuine  turpentine.  It  is  important 
that  the  spirit  wholly  evaporates  when  mixed  with 
paint  leaving  nothing  behind  as  the  heavier  oil  would 
do.  The  spirit  should  be  practically  free  from  smell 
and  be  water  white.  A  rough  test  is  to  dip  a  piece  of 
blotting  paper  into  the  white  spirit  and  hang  it  up  to 
dry.  If  it  is  suitable  for  paint  the  blotting  paper  after, 
say  an  hour  and  a  half,  will  be  quite  free  from 
any  stain  or  smell.  In  other  words,  the  whole  of  the 
spirit  would  have  evaporated. 

The  United  States  Naval  Department  have  issued 
a  specification  for  this  material  which  calls  for  the 
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following  conditions.  The  spirit  must  be  pure,  sweet, 
clear,  water  white,  and  strictly  neutral  in  reaction.  When 
a  sufficient  quantity  of  the  liquid  is  mixed  with  pure, 
dry  white  lead  to  form  a  creamy  paste  and  spread  on  a 
clean  glass  plate  maintained  at  a  temperature  of  250°  F. 
for  two  hours,  there  shall  be  no  perceptible  darkening 
or  change  in  the  colour  of  the  white  lead.  The  flash- 
point is  given  at  85°  F.  in  a  closed  Abel  tester,  and 
100°  F.  was  determined  in  an  open  tester.  The  specific 
gravity  should  be  0-800. 

Turpentine  substitute  is  not  a  success  when  mixed 
with  paints  having  a  bituminous  or  asphalt ic  base,  but 
when  mixed  with  white  lead,  zinc  oxide,  the  lakes,  and 
all  the  earth  colours,  such  as  sienna,  ochre,  etc.,  it  acts 
precisely  in  the  same  manner  as  genuine  turpentine 
does.  It  is  also  unsatisfactory  mixed  with  very  cheap 
paints  containing  rosin.  The  price  of  white  spirits  be- 
fore the  war  was  about  one-fourth  that  of  turpentine. 
Another  point  worthy  of  mention  in  connection  with 
white  spirit  is  that  it  does  not  deteriorate  by  keeping. 
Turpentine,  on  the  other  hand,  ultimately  becomes 
"  gummy,"  and  in  that  condition  is  useless  for 
paint. 

BENZOL. — This  material  is  not  used  by  painters  in 
this  country,  although  it  is  a  favourite  in  America, 
particularly  for  use  with  stains.  It  may  be  described 
as  a  light  naphtha  derived  from  the  distillation  of  coal 
tar.  It  is  a  perfect  solvent  of  paint,  and  is  therefore 
a  constituent  of  most  of  the  modern  paint  removers. 
It  has  the  peculiar  property  of  penetrating  wood  to  a 
greater  extent  than  any  other  known  liquid,  and  a 
proportion  of  benzol  may  therefore  be  used  with  advan- 
tage for  priming  coats  of  paint.  Painters'  brushes 
which  have  been  rendered  useless  by  being  hardened  in 
the  bristles,  may  be  made  almost  as  good  as  new  if  they 
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are  soaked  in  benzol  for  a  few  hours.  But  it  is  necessary, 
during  that  time,  to  agitate  them,  dabbing  them  against 
the  bottom  and  sides  of  the  vessel  in  which  the  benzol 
is  contained,  in  order  that  the  material  may  penetrate 
and  soften  the  paint. 


THE   WERNER    PUTTY   MIXER 


CHAPTER   IV 

PAINT-MIXING.      THE  APPLICATION   OF   PAINTS,   ETC. 

SOME  information  has  already  been  given  as  to  the 
method  of  mixing  paints,  a  process  which  is  carried  out 
in  a  paint  factory  by  means  of  paint -mixing  machines, 
examples  of  which  is  shown  in  Figs.  5  and  6.  White 
lead  (if  such  is  to  be  used  for  the  base)  is  first  broken  up, 
linseed  oil  being  added,  the  colour  is  previously  thinned 
with  turpentine  and  this  is  added  when  the  white  lead 
has  been  reduced  to  a  thin  paste.  If  the  turpentine  is 
added  before  the  oil  results  are  not  so  good.  The 
colours  which  would  be  used  to  produce  any  given  tint 
are  set  out  at  length  in  the  author's  book,  Paint  and 
Colour  Mixing,  published  by  E.  &  F.  N.  Spon,  but  a 
few  of  the  important  colours  may  be  given  here  by  way 
of  a  guide. 

Greys  are  mostly  produced  by  mixing  white  and  black 
together,  the  former  predominating.  For  a  French 
grey,  a  little  cobalt  and  Venetian  red  may  be  added, 
or  a  little  orange  chrome  to  give  it  a  slight  violet  tinge. 
Olive  grey  is  produced  by  adding  about  three  parts  of 
lampblack  to  one  of  chrome  green,  and  forty  times  the 
quantity  of  white  lead.  Pearl  grey  is  made  by  adding 
a  little  vermilion  and  deep  chrome  green  to  white  lead; 
or  Venetian  red  alone  answers  the  purpose. 

Red  colours  may  vary  from  a  rich  scarlet  or  crimson 
to  a  delicate  light  pink.  For  brilliant  colours  alazarin, 
crimson  and  scarlets  which  approach  the  brilliancy  of 
madder  lakes,  are  employed,  and  if  zinc  oxide  is  used 
as  a  base  a  large  range  of  beautiful  pinks  and  reds  may 
be  obtained.  For  the  more  sombre  reds  French  ochre 
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and  Venetian  red  are  added  to  white  lead  which  gives 
a  good  brick  colour.  Claret  is  produced  by  a  mixture 
of  two  parts  of  carmine  with  one  of  ultramarine.  Flesh 
colour,  by  adding  a  little  ochre  and  Venetian  red. 
Indian  red  is  also  a  very  useful  colour  for  producing 
the  less  brilliant  red  mixtures.  To  produce  lilac,  Indian 
red  and  a  very  little  lampblack  may  be  added  as  a  tint- 
ing colour  to  white  lead  or  zinc  oxide.  Plum  colour  is 
made  of  equal  parts  of  white  lead,  Indian  red,  and 
ultramarine,  but  add  twice  the  quantity  of  white  lead. 
Terra-cotta  may  be  made  by  mixing  two  parts  of  white 
lead  to  one  of  burnt  sienna,  but  the  tone  can  be  varied 
by  the  addition  of  Venetian  red,  umber  or  chrome  with 
a  little  lake  if  thought  desirable. 

Yellow  colours  are  mostly  produced  from  yellow 
ochre,  chrome  yellow  in  its  various  shades,  and  zinc 
yellow.  Biscuit  colour  is  best  produced  by  tinting  zinc 
oxide  with  Naples  yellow.  Another  way  is  to  use  ochre 
added  to  white  with  very  little  umber.  A  series  of 
buffs,  creams,  and  stone  colours  are  produced  by  mixing 
white  lead  with  French  yellow  ochre,  with  or  without  a 
little  Venetian  red.  For  artists'  purposes  Naples  yellow 
and  zinc  oxide  give  the  best  results.  The  darkest 
stone  colours  may  have  the  addition  of  very  little  black 
or  umber.  Primrose  requires  a  little  green  added  to 
yellow,  such  as  middle  chrome. 

Coming  now  to  the  greens,  we  have  chrome  green,  a 
commercial  variety  of  which  is  a  mixture  of  Prussian 
blue  and  chrome  yellow  which,  when  mixed  with  white, 
gives  a  series  of  bright  greens.  This  brightness  may  be 
toned  down  by  using  burnt  sienna  and  umber  in 
proportions  depending  upon  the  brilliancy  of  colour 
desired.  A  grass  green  is  merely  a  light  chrome  green. 
An  olive  green  has  black  and  burnt  sienna  in  its  com- 
position, while  olive  is  produced  from  ten  parts  of 
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lemon  chrome  yellow,  one  part  of  ultramarine  blue,  and 
one  part  of  light  Indian  red.  Quaker  green  is  made  by  a 
mixture  of  equal  proportions  of  Venetian  red  and  medium 
chrome  yellow  to  which  is  added  a  little  blue  black. 

Browns  may  be  dismissed  with  the  remark  that  they 
are  nearly  all  produced  from  natural  earth  colours  with 
the  addition,  where  necessary,  of  a  little  black,  and 
now  and  then  very  little  brilliant  red. 

The  following  mixtures  are  recommended  as  being  of  ex- 
ceptional durability,  and  any  suitable  colour  can  be  added 
so  long  as  the  proportions  of  the  base  are  maintained — 

OLD  WORK. 

100  Ib.  pure  white  lead. 
25  Ib.  pure  white  oxide. 

5  Ib.  barytes  or  asbestine. 

4     gall,  pure  raw  linseed  oil. 

1     gall,  pure  turps. 

1     pt.  japan  drier. 

Add  £  gill  of  benzol  (160°)  to  each  gall,  of  paint  in  the  pail 
just  before  using. 

Makes  about  8  gall,  of  paint. 
100  Ib.  of  lead  bulks  2|  gall. 

NEW  WORK. 

100  Ib.  pure  white  lead. 
25  Ib.  pure  zinc  exide. 
10  Ib.  barytes  or  asbestine. 

6  gall,  raw  linseed  oil. 
1£  gall,  pure  turps. 

if  pt.  japan  drier. 

Add  J  gill  of  benzol  (160°)  to  each  gall,  of  paint  in  the 
pail  just  before  using. 

Makes  10  to  12  gall,  of  paint. 

FINISH  COATS. 
100    Ib.  pure  white  lead. 
25    Ib.  zinc. 

10    Ib.  asbestine  or  barytes 
4  gall    raw  linseed  oil. 
1     pt.  pure  turps. 
1     pt.  japan  drier. 
Makes  about  8  gall,  of  paint. 
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It  is  deemed  desirable  to  point  out  that  the  above 
recipes  are  of  American  origin,  hence  the  addition  of 
asbestine  and  benzol.  British  makers  would  probably 
omit  these,  although  their  presence  has  been  proved  to 
be  a  distinct  advantage.  As  already  intimated,  the 
asbestine  assists  in  forming  a  "  key  "  or  hold  for  sub- 
sequent coats  of  paint,  while  the  benzol  used  in  the 
first  coat  on  old  work  or  the  priming  coat  in  new  work 
is  an  aid  in  causing  the  paint  to  penetrate  and  hence 
to  hold  on  to  the  wood.  Naturally  the  benzol  would 
not  be  required  when  painting  on  iron  or  other  non- 
absorbent  surface. 

It  should  also  be  observed  that  the  quantities  of  the 
liquids  are  given  in  American  gallons  which  are  about 
one-seventh  smaller  than  an  Imperial  gallon.  Inas- 
much as  the  exact  proportions  will  vary  so  much  with 
the  surface  and  the  particular  branch  of  pigment  em- 
ployed, it  has  not  been  thought  necessary  to  alter 
them. 

In  mixing  colours  and  paints  it  is  very  necessary  to 
eliminate  all  "  specks  "  or  hard  pieces  of  material  which 
would  seriously  mar  the  appearance  of  the  work  if  they 
were  allowed  to  remain.  With  this  object  the  paint  is 
usually  passed  through  copper  gauze  strainers  of  vary- 
ing mesh;  the  first  strainer  being  somewhat  coarse,  the 
second  finer,  and  the  third  very  fine.  If  this  is  done, 
the  paint  will  be  quite  free  from  "  specks  "  and  will  go 
on  smoothly  and  evenly.  Few  painters,  as  a  matter  of 
fact,  take  the  trouble  to  strain  their  paint  three  times, 
but  to  do  so  really  pays  because  so  much  time  is 
saved  in  rubbing  down  with  glass  paper  between  the 
coats.  --4 

THE  APPLICATION  OF  PAINT. — The  subject  of  painting 
hardly  falls  within  the  scope  of  this  book.,  but  a  few 
remarks  on  the  subject  may  be  made. 

4— (1467o) 
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Some  paints  may  be  applied  very  much  more  easily 
by  means  of  a  brush  than  others.  White  lead  being 
really  a  lead  soap  is  spread  quite  easily;  zinc  oxide  is 
a  little  more  difficult,  while  graphite  paint  is  the  easiest 
of  all.  Journeymen  painters  strongly  object  to  use 
paints  which  "  pull "  on  the  wrist,  as  is  the  case  of 
some  of  the  thick  enamels,  and  cases  have  been  known 
where  a  painter  has  surreptitiously  added  turpentine  to 
his  enamel  in  order  to  make  it  easier  of  application,  but 
with  the  result  of  pactically  ruining  the  work. 

As  a  rule,  paint  is  applied  by  means  of  brushes  made 
from  hogs'  bristles  and  vary  largely  in  size  and  shape. 
For  the  bulk  of  the  work  pound  brushes  are  used,  the 
name  originating  from  the  fact  that  formerly  about  1  Ib. 
of  bristles  was  necessary  to  make  a  good-sized  brush. 
Smaller  brushes  are  called  sash  tools,  which  are  used  to 
paint  the  smaller  mouldings,  sash  bars,  etc.,  while  fitches 
are  still  smaller  brushes  employed  for  lining  and  "  cutting 
in  "  the  work  at  its  extremities. 

In  painting  wood,  plaster,  stone  and  other  absorbent 
materials  it  is  necessary  to  use  a  considerable  amount 
of  oil  for  the  priming  or  first  coat.  On  such  work  10  Ib. 
white  lead,  mixed  with  the  necessary  driers  and  thinners, 
will  cover  about  40  sq.  yd.  The  following  mixtures 
will  be  the  quantity  of  the  different  materials  required 
for  three-coat  work  for  400  sq.  yd. — • 

FIRST  COAT. 
100     Ib.  white  lead. 
6£  Ib.  paste  driers. 
4     gall.  22  gills  linseed  oil. 
25     gills  turpentine. 

SECOND  COAT. 
67     Ib.  white  lead. 
4     Ib.  3  oz.  paste  driers. 
1     gall.   1£  gills  linseed  oil. 
1     gall,   ij  gills  turpentine. 
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THIRD  OR  FINISHING  COAT. 
67     Ib.  white  lead. 
6J  Ib.  paste  driers 
2     gall.  3  gills  linseed  oil. 
£  gall,  turpentine. 

It  will  be  observed  by  examining  these  figures  closely 
that  the  first  coat  contains  much  oil  in  order  to  provide 
for  the  absorption.  The  second  coat  has  very  little  oil 
because  it  is  a  principle  of  importance  to  follow  in  mix- 
ing paint  to  alternate  the  different  coats,  however  many 
there  may  be,  so  that  an  oily  coat  follows  one  with  very 
little  oil,  and  vice  versa.  In  the  third  coat  a  consider- 
able amount  of  oil  is  used  in  order  to  yield  a  glossy 
surface.  Many  painters  add  red  lead  to  the  priming 
coat,  and  in  that  case  a  smaller  quantity  of  the  paste 
driers  will  be  needed,  or  they  may  be  omitted  altogether 
as  red  lead  is  in  itself  an  excellent  drier.  Other  painters, 
in  order  to  add  to  the  gloss  of  the  finishing  coat,  put  in 
a  little  mixing  varnish  which  not  only  improves  the 
appearance  of  the  paint,  but  also  its  durability.  It  is 
important,  however,  that  the  varnish  be  selected  with 
great  care  so  that  it  will  mix  .properly  with  the  other 
constituents  of  the  paint. 

Perhaps  the  most  important  point  to  observe  when 
applying  paint  by  means  of  a  brush  is  to  use  as  little 
of  the  paint  as  possible  so  as  to  produce  a  thin  coat. 
In  other  words,  paint  should  be  what  the  painters  call 
"  well  brushed  out."  There  is  a  tendency  nowadays 
for  painters  to  mix  their  paints  too  thick.  This  is  done 
in  order  to  save  coats.  Now  a  thick  coat  of  paint  has 
too  much  pigment  and  too  little  oil  in  its  composition. 
It  is  the  oil  in  combination  with  the  pigment  which 
resists  the  action  of  the  weather,  and  if  too  little  of  it  is 
used  such  paint  is  certain  to  prove  the  reverse  of  durable. 
Two  thin  coats  of  paint  will  last  very  much  longer  than 
one  thick  coat  and  for  the  reason  stated.  The  methods 
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of  mixing  paints,  and  the  proportions  of  materials  to 
be  used  have  already  been  dealt  with. 

In  recent  years  a  great  deal  of  painting  has  been  done 
by  means  of  spraying  by  compressed  air  and  also  by 
dipping.  Quite  recently  the  spraying  process  has  been 
made  to  apply  to  ordinary  house  painting.  In  Fig.  1 


FIG.  l 

PORTABLE    PAINT-SPRAYING    PLANT 

is  shown  a  paint -spraying  plant  and  in  the  frontispiece 
the  front  of  a  house  being  painted  by  means  of  the 
spray,  in  this  case,  that  of  the  Aerograph,  Ltd.,  which 
was  the  first  machine  of  the  kind  on  the  market.  It 
will  be  observed  that  the  work  is  done  from  a  painter's 
cradle,  or  scaffold,  suspended  by  ropes  by  which  the 
cradle  can  be  raised  or  lowered,  or  shifted  horizontally 
as  may  be  required.  The  motive  force  for  the  compressed 
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air  is  contained  on  a  platform  mounted  on  wheels 
by  which  it  can  be  shifted  from  place  to  place.  In 
Fig.  1  is  shown  a  3  h.-p.  petrol  engine  painting  outfit  in 
which  the  air  compresser  will  give  sufficient  compressed 
air  for  two  painters.  The  dimensions  of  this  outfit  are 
6  ft.  long  by  4  ft.  high  by  2  ft.  7  in.  wide.  The  net 
weight  is  7  cwt.  3  qr.  The  compressed  air  is  taken  from 
the  central  container  and  is  delivered  to  the  handpiece 
or  spraying  apparatus  proper  by  means  of  flexible  tubing. 
This  compressed  air  is  also  utilized  to  feed  the  paint 
from  the  paint  pot  to  the  sprayer.  Air  enters  the  paint 
pot  through  a  reducing  valve  which  is  utilized  to  regulate 
the  pressure  on  the  paint  and  so  control  the  flow  of 
paint  to  the  handpiece.  The  standard  sizes  of  the  paint 
pots  are  either  one  or  four  gallons,  and  larger  ones  can 
be  supplied  if  desired.  The  best  results  are  obtained 
when  the  paint  pot  is  kept  near  to  the  operator,  but  if 
necessary  the  air  can  be  carried  to  a  distance  of  100  ft. 
to  the  air  pump  provided  that  sufficient  air  tubing  is 
available. 

The  actual  spraying  apparatus  is  of  a  comparatively 
simple  character.  It  is  actuated  by  pressing  a  lever 
which  releases  both  the  paint  and  air  at  the  same  time 
and  causes  the  paint  to  be  ejected  in  a  fine  spray. 
Nearly  every  paint  or  enamel  may  be  applied  by  means 
of  this  appliance  and  the  air  pressure  will  vary  with  the 
character  of  the  liquid  from  20  to  35  Ib.  per  square 
inch. 

The  remarkable  speed  at  which  painting  can  be  done 
by  this  method  may  be  realized  when  it  is  said  that  at 
least  three,  and  in  some  cases  more,  square  yards  can 
be  evenly  painted  in  one  minute. 

The  painting  of  ships  can  be  successfully  carried  out 
by  this  method,  and  the  idea  which  prevails  that  work 
accomplished  in  this  way  is  of  a  rough  character 
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is  entirely  erroneous.  The  actual  surface  is  much 
smoother  than  if  the  paint  were  applied  by  means  of  a 
brush. 

Another  objection  of  a  purely  theoretical  character 
to  painting  by  means  of  compressed  air  is,  that  the 
durability  is  affected  by  the  thinness  of  the  film.  This, 
however,  has  no  existence  in  fact.  The  film  being  more 
uniform  in  thickness  is  likely  to  last  longer  than  one 
which  is  not  uniform.  The  fact  that  the  process  is  used 
for  painting  a  very  large  number  of  articles  such  as 
bicycle  lamps,  motor-cars,  gas  meters,  safes,  etc.,  is 
evidence  of  its  durability.  It  is  also  employed  for 
photographic  and  delicate  artistic  work. 

THE  ECONOMY  OF  RE-PAINTING. — -The  somewhat  inter- 
esting title  was  recently  given  in  a  London  daily  paper 
to  the  reproduction  of  a  photograph  of  some  houses  being 
repainted.  This  remarkable  statement  was  made  :  "  In 
spite  of  the  Economy  Campaign,  Downing  Street  is  getting 
a  new  coat  of  paint."  The  remarkable  point  about  this 
paragraph  is,  that  the  writer  evidently  does  not  appre- 
ciate in  the  least  the  fact  that  paint  is  applied  principally 
with  the  object  of  preserving  the  surface,  and  not,  as 
a  rule,  with  any  decorative  object.  And  it  cannot  be 
too  strongly  urged  upon  property  owners  that  the  use 
of  paint  is  just  as  necessary  an  expense  as  is  the  pay- 
ment of  insurance.  One  provides  for  a  recompense  in 
the  case  of  fire  occurring,  the  other  provides  for  the 
decay  due  to  the  elements  which  is  inevitable. 

Elsewhere  in  this  little  volume  reference  has  been 
made  to  the  pernicious  custom  of  leasing  property  with 
the  provision  that  all  exterior  work  must  be  re-painted 
at  intervals  of  three  years.  It  has  also  been  pointed 
out  that,  provided  a  good  paint  is  used,  a  much  longer 
period  should  elapse  before  re-painting  became  actually 
necessary.  On  the  other  hand,  it  must  be  admitted 
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that  much  paint  which  is  used  is  of  a  very  inferior 
quality  and  soon  requires  renovation. 

To  speak  of  postponing  re-painting  work  which  re- 
quires attention  in  this  respect  is  more  than  absurd. 
The  owner  of  a  freehold  property,  who  is  under  no 
obligation  to  re-paint  at  all,  will  find  that  the  longer  he 
postpones  the  work  the  more  it  will  cost  him,  but  be- 
yond that  is  the  fact  that  some  parts  of  the  structure, 
particularly  ironwork,  may,  and  probably  will,  be 
seriously  affected  in  the  meantime.  Speaking  approxi- 
mately, it  may  be  accepted  as  a  fact  that  when  a  coat  of 
oil  paint  has  lost  its  gloss  repainting  becomes  necessary^ 

THE  WEIGHT  OF  PAINTS. — In  the  foregoing  descrip- 
tion of  the  various  pigments  the  average  specific  gravity 
has  in  each  case  been  given,  and  this  gives  at  once  the 
weight  per  gallon  of  the  dry  pigment  by  merely  changing 
the  decimal  point  one  place  to  the  right.  Thus,  the 
specific  gravity  of  zinc  oxide  is  given  at  5470.  These 
figures  are,  of  course,  based  upon  the  weight  of  a  gallon 
of  distilled  water  weighed  in  the  air  at  62°  F.  which  is 
10  Ib.  The  English  gallon,  it  will  be  remembered, 
contains  277 J  cub.  in.,  and  specific  gravity  may  be 
written  as  1-000.  The  actual  weight  of  one  gallon  of 
dry  zinc  oxide  (taking  the  above-mentioned  specific 
gravity)  is  54-7  Ib.  In  other  words,  54T7jjlb.  White 
lead  (Dutch  process)  has  a  specific  gravity  of  6-750. 
The  weight  of  a  gallon,  therefore,  would  be  67-5  Ib., 
or  67}  Ib.  So  much  then  for  the  weight  of  the  dry 
pigment  or  colour,  whichever  it  may  be. 

We  have  next  to  consider  the  weight  when  such  dry 
pigment  or  colour  is  ground  with  linseed  oil.  Below 
will  be  found  a  table  giving  the  average  amount  of  oil 
necessary  in  different  pigments  to  produce  a  paste  of 
average  stiffness,  but  it  should  be  remarked  that  even 
the  same  materials,  say  ochre,  vary  enormously  in  the 
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quantity  of  oil  actually  required.  It  may  also  be 
remarked  that  there  is  nothing  very  definite  about  "  a 
paste  of  average  stiffness."  However,  the  figures  will 
serve  as  a  guide. 

QUANTITY  OF  OIL  REQUIRED  TO  GRIND  100  PARTS  BY  WEIGHT 
OF  THE  FOLLOWING  DRY  PIGMENTS. 

Jennings.  Gardner.     Hurst.      Smith.  * 

White  lead  (corroded) 

Oxide  of  Zinc 

Barytes 

Ochre 

Lithopone  . 

Raw  Sienna 

Brunswick  Green 

Brunswick  Blue 

Vandyke  Brown 

Raw  Turkey  Umber 

Chrome  Yellow  (genuine) 

Burnt  Sienna 

Ultramarine 

Prussian  Blue      . 

Lampblack 

Sulphate  of  Lead 

Whiting 

Paris  White 

Oxide  of  Iron     . 

Drop  Black 

Vegetable  Black 

Carbon  Black 

Lime  Blue. 


7 

/09 

14 

17 

8 

9 

30 

28 

12 

_ 

45  to  90 

40 

12 

_ 

13 

_ 

45  to  75 

_ 

45 

38 

e) 

15 

20 

50  to  100 

45 

30 

27 

50  to  90 

50 

80 

72 

10 

_ 

i 

20  to  24 

- 

20 

_ 

75 

_ 

i 

90  to  118 

- 

27 

- 

7* 

6± 

to 

7 

22 

10 

to 

12 

7 

7 

to 

10 

_ 

25 

to 

40 

_ 

10 

_ 

90 

to 

128 

11 

15 

lo 

20 

_ 

14 

40 

100 

_ 

66 

_ 

12 

to 

16 

37  J 

85 

to 

104 

30 

to 

37 

_ 

100 

27 

90 

_ 

8 

23 

18  to  22 

60  to  80 

100  to  110 

25  to  30 


Taking  these  figures,  and  having  the  weight  per  gal- 
lon of  the  dry  pigment,  it  is  easy  to  calculate  the  weight 
of  a  gallon  of  stiff  paste  when  ground  in  linseed  oil, 
the  weight  of  which  is  9-31  to  9-35  Ib.  per  gallon.  Sup- 
pose that  the  weight  is  taken,  for  the  sake,  of  simplicity, 
as  being  the  same  as  water,  10  Ib.  per  gallon,  and  that 
one-tenth  part  of  oil  is  required  to  grind  it  to  a  paste. 


1  The  Manufacture  of  Paint,  by  J.  Cruickshank -Smith,  B.Sc. 
(Scott,  Greenwood  &  Son). 
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White  lead  (corroded)  dry  weighs  67-5  Ib.  per  gallon. 
When  ground  in  oil,  one-tenth  part  will  be  oil,  and  there- 
fore we  subtract  one-tenth  of  the  weight  of  pigment, 
giving  60-10,  and  add  the  weight  of  the  tenth  part  of 
oil,  viz.,  1  Ib.,  giving  the  weight  of  the  gallon  of  stiff 
paste  at  61-10  Ib. 

The  weight  of  a  paint  mixed  ready  for  application 
can  be  ascertained  in  the  same  way.  Taking  dry  white 
lead  again  as  weighing  67-5  Ib.  a  gallon  and  oil  at  10  Ib. 
a  gallon  (in  the  trade  it  may  be  mentioned  this  oil  is 
almost  invariably  sold  at  9  Ib.  to  the  gallon),  we  have 
discovered  that  the  weight  of  a  gallon  of  stiff  paste  is 
60-10  Ib.  To  mix  this  into  paint  of  a  workable  consis- 
tency will  require  about  2  gall,  of  oil  and  J  gall,  of 
turpentine.  Hence,  we  have  60-10  +  9-33  (weight  of 
1  gall,  oil)  X  2  +  4-3  (weight  of  J  gall,  turpentine) 
which  equals  83-06  Ib.  for  the  3J  gall.,  or,  say  23-73  Ib. 
per  gallon. 


CHAPTER    V 

WHITEWASHES  AND   DISTEMPERS 

THE  cheapest  form  of  paint  is  whitewash  which,  how- 
ever, need  not  necessarily  be  quite  white,  but  may  be  * 
tinted  with  ochre,  sienna,  umber,  vandyke  brown,  and 
other  earth  colours.  It  is  usually  made  from  slacked 
lime,  5  Ib.  to  the  gallon  of  water.  Sometimes  alum, 
waterglass,  or  glue  are  added  to  improve  the  adhesion. 
A  favourite  recipe  which  is  said  to  have  been  originally 
issued  for  use  on  lighthouses  in  the  United  States,  is 
as  follows:  "  Slack  half  a  bushel  of  unslacked  lime  with 
boiling  water  keeping  it  covered  during  the  process. 
Strain  it,  and  add  a  peck  of  salt  dissolved  in  cold  water; 
3  Ib.  ground  rice  put  in  boiling  water  and  boiled  to  a 
thin  paste;  f  Ib.  pure  Spanish  whiting,  and  1  Ib.  clear 
glue  dissolved  in  warm  water.  Mix  these  well  together 
and  let  the  mixture  stand  for  several  days.  Keep  the 
wash  thus  prepared  in  a  kettle  or  portable  furnace,  and 
when  used  put  it  on  as  hot  as  possible  with  painters' 
or  whitewash  brushes." 

For  a  cheap  wash  for  outside  work  which  will  not 
wash  off  the  following  method  will  be  found  to  be 
excellent:  Mix  together  ten  parts  of  Portland  cement 
and  one  part  fine  sand,  or  if  desired  instead  of  the 
sand,  one  part  of  chalk  or  plaster  of  Paris  may  be 
used.  To  this  must  be  added  one  part  of  concentrated 
glue  reduced  to  a  size  by  means  of  boiling  water. 
Any  natural  colour  may  be  added  in  small  propor- 
tions to  obtain  a  desired  tint,  such  as  ochre, 
Indian  or  Venetian  red,  umber,  Vandyke  brown, 
etc.,  but  the  essence  of  success  depends  upon  the 
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Portland  cement  and  the  glue.  This  wash,  it  should  be 
observed,  is  only  successful  when  the  surface  to  which 
it  is  applied  is  rendered  thoroughly  wet  before  the 
application  is  made.  If  the  wash  is  applied  when  the 
weather  is  very  hot  and  the  sun  strikes  the  work  it  will 
probably  be  unsuccessful  unless  it  is  kept  quite  wet. 
The  Portland  cement  needs  moisture  to  enable  it  to  set 
properly,  so  that  in  this  particular  case  the  conditions 
are  exactly  the  reverse  of  those  which  prevail  in  the 
application  of  oil  paint. 

One  variety  of  distemper  called  "  Alabastine,"  which 
is  not  washable,  has  a  very  large  sale  in  all  parts  of  the 
world  and  is  made  on  a  base  of  plaster  of  Paris,  the 
necessary  colours  being  added.  A  very  ingenious 
arrangement  has  been  made  by  the  manufacturers  with 
the  object  of  rendering  it  unnecessary  for  a  painter,  or 
paint  dealer  to  stock  a  large  number  of  different  colours. 
They  provide  their  material  in  powdered  form,  and  in 
only  three  colours,  red,  blue  and  yellow  and  white. 
They  issue  colour  books  showing  some  forty  different 
colours  which  are  made  by  a^  mixture  of  these  three 
colours  and  white,  and  they  give  the  proportions  in 
each  case.  Many  different  useful  tints  can  be  obtained 
in  this  way. 

WASHABLE  WATER  PAINTS  OR  WASHABLE  DISTEM- 
PERS.— These  materials  have  gained  rapidly  in  favour 
during  the  last  ten  years  or  so,  and  may  be  regarded  as 
a  superior  distemper  which  possesses  the  property  of 
resisting  moisture  to  the  extent  that  they  may  be 
washed  down  when  desired  by  means  of  a  sponge  and 
hot  water.  Few  of  those  on  the  market,  however,  will 
withstand  scrubbing.  They  are  mostly  made  on  a  base 
of  lithopone,  and  are  produced  in  a  very  large  number 
of  handsome  colours.  They  are  applied  by  means  of 
large  wall  brushes  and  produce  a  surface  quite  free  from 
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gloss,  and  one  which  gives  a  most  acceptable  background 
for  pictures  and  furniture.  In  some  cases,  par- 
ticularly where  the  room  is  large,  ornamentation  is 
introduced  by  means  either  of  paper  borders  and  friezes 
or  by  stencilling  such  ornamentation  on  in  suitable 
situations. 

There  are  three  principal  grades  of  these  paints,  the 
first  of  which  is  supplied  in  a  dry  powder  ready  to  be 
mixed  into  a  paint  by  the  addition  of  hot  or,  in  some 
cases,  cold  water.  The  second  variety  (the  one  which 
is  most  largely  used)  is  supplied  in  the  form  of  a  stiff 
paste  which  is  thinned  to  the  desired  strength  by  the 
addition  of  the  proper  amount  of  water.  One  coat,  as 
a  rule,  is  sufficient,  but  two  are  often  given  to  produce 
a  perfectly  level  and  uniform  surface.  The  third 
variety  is  also  supplied  in  paste  form  but  requires  the 
addition  of  what  is  known  as  "  petrifying  liquid " 
which  hardens  the  mixture  and  increases  its  durability. 

A  word  or  two  of  warning  may  be  given  at  this  point 
as  to  the  application  of  these  paints.  Sometimes  they 
are  applied  over  wallpaper,  but  if  the  paper  is  a  cheap 
one  the  pattern  is  likely  to  work  up  under  the  brush  and 
to  give  a  patchy  appearance.  In  the  case  of  old  walls 
it  frequently  happens  that  repairs  have  been  made  to 
the  plaster  from  time  to  time,  and  that  such  repairs 
have  not  always  been  done  with  the  same  material. 
Perhaps  plaster  of  Paris  has  been  employed  in  one  case, 
and  Keen's  cement  in  another.  Now  the  absorbent 
values  of  these  different  plasters  is  not  the  same,  so 
that  the  patches  are  likely  to  show.  In  such  a  case, 
the  best  plan  to  follow  is  to  remove  all  old  paper  to 
the  plaster,  then  to  line  it,  i.e.,  hang  plain  lining  paper 
all  over  the  wall.  This  will  form  an  excellent  ground  for 
the  washable  distemper.  Of  late  there  have  been  cer- 
tain patent  plasters  produced,  such  as  Selenitic,  which 


WHITEWASHES   AND    DISTEMPERS  61 

set  hard  with  a  perfectly  smooth  surface  approaching 
that  of  glass.  Now,  if  the  distemper  is  applied  to  such 
a  surface,  it  will  inevitably  "  shell  off,"  because  there  is  no 
adhesion  between  the  distemper  and  the  plaster.  The 
only  practical  way  to  deal  with  such  cases  is  as  follows: 
A  sharp  coat  of  paint,  which  means  a  paint  mixed  with 
very  little  oil  and  plenty  of  turpentine  with  a  few  drops 
of  gold  size,  must  be  applied  just  as  soon  as  the  plaster 
is  hard  enough  to  withstand  the  pressure  of  the  brush. 
In  the  painter's  parlance  "  the  brush  must  follow  the 
trowel."  The  procedure  results  in  the  coat  of  sharp 
paint  forming  part  of  the  plaster  as  it  is  amalgamated 
with  it  as  such  plaster  sets.  It  gives  a  comparatively 
rough  surface  to  which  the  distemper  may  be  applied 
without  fear  of  it  coming  off.  It  should  be  added, 
however,  that  it  is  useless  to  apply  such  sharp  paint, 
even  the  day  after  the  plastering  is  done;  it  must  be 
applied  within  say,  half  an  hour  of  the  plaster  being 
rendered. 

The  successful  application  of  washable  distemper 
depends  upon  the  ground,  and  some  plasters  are  very 
"  hot  "  and  absorbent  requiring  the  application  of  some 
form  of  size  or  preparatory  coat.  Ordinary  glue  size  is 
not  of  much  service  for  this  purpose.  Gold  size  thinned 
by  the  addition  of  a  considerable  quantity  of  turpentine 
sometimes  answers,  but,  as  a  rule,  it  is  safest  to  use  the 
special  material  produced  by  the  manufacturers  for  this 
particular  purpose.  When  "  petrifying  liquid  "  is  used 
to  mix  the  distemper,  as  is  necessary  in  the  case  of 
certain  brands,  a  larger  proportion  of  this  liquid  should 
be  used  in  the  priming  coat,  and  this  will  form  an 
excellent  foundation  for  the  second  or  finishing  coat 
the  two  together  usually  making  a  good  job. 

FLAT  WALL  PAINTS. — This  class  of  paints  may  be 
said  to  be  of  quite  modern  introduction,  but  it  is  not 
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improbable  that  their  superiority  over  washable  water 
paints  would  eventually  cause  the  latter  to  be  with- 
drawn from  the  market,  at  least  to  some  extent.  Flat 
wall  paints  are  made  on  a  basis  of  lithopone,  but  one 
of  the  important  constituents  used  in  their  manufacture 
is  tung,  or  Chinese  wood  oil,  which  possesses  the  pro- 
perty of  resisting  water  and  moisture.  These  paints 
are  capable,  therefore,  of  being  washed  or  scrubbed 
within  forty-eight  hours  of  their  application.  They  are 
extremely  easy  to  apply  and  have  excellent  body,  so 
that  one  coat  is  usually  sufficient.  They  may  be  var- 
nished if  necessary,  but  without  this  they  yield  a  most 
agreeable  flat  surface  which,  from  a  decorative  point  of 
view,  is  very  acceptable.  The  price  is  by  no  means 
excessive,  and  these  paints  are  made  in  a  large  variety 
of  beautiful  colours.  As  a  rule,  they  are  supplied  in  a 
condition  ready  for  application. 

Although  this  class  of  paint  is  intended  principally 
for  application  to  plastered  walls,  it  may  be  used  on 
woodwork  with  excellent  results  provided  that  one  or 
two  coats — one  is  usually  sufficient — of  really  good 
varnish  are  applied  over  it.  Without  such  varnish  the 
surface,  being  without  gloss,  would  be  likely  to  "  catch 
the  dirt,"  but  with  it  the  woodwork  will  last  a  long  time, 
while  the  cost  will  not  be  greater  than  that  of  four  coats 
of  ordinary  oil  paint  of  first-class  quality. 

The  extent  to  which  this  class  of  paints  has  come  into 
use  can  be  understood  from  the  following  paragraph 
which  appeared  in  a  recent  issue  of  The  Decorator  under 
the  title  of  "Flatting  Oil":  "It  will  interest  many 
readers  to  learn  that  the  National  Lead  Company  of 
New  York  has  just  placed  on  the  market  a  new  product 
called  '  Flatting-Oil '  which  is  intended  for  interior 
painting  with  pure  white  lead.  It  is  described  as  '  a 
combination  of  pure  vegetable  paint  oils  to  which 
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turpentine  and  high-grade  mineral  oils  have  been  added 
as  volatile  thinners.  When  mixed  in  the  right  propor- 
tions with  pure  white  lead  the  flatting-oil  makes  a  paint 
which  really  flats,  and  which  is  soft  to  the  eye,  silken 
in  texture,  and  truly  washable.  It  is  also  extraordin- 
arily workable,  flatting  out  smoothly  and  easily,  and 
gives  a  finish  free  from  brush  marks,  laps,  joints,  or 
streaks.' 

"  The  reader  will  readily  recognize  that  the  paint 
thus  produced  bears  a  close  resemblance  to  the  flat  wall 
finishes  which  have  gained  so  much  in  popularity 
during  the  last  few  years,  and  which  bid  fair  to  be  even 
more  popular  in  the  future.  The  difference,  however, 
is,  that  while  lithopone  is  the  base  of  most  of  the  flat 
wall  finishes,  the  flatting-oil  is  intended  to  be  used  with 
white  lead.  It  does  not  require  much  imagination  to 
come  to  the  conclusion  that  the  flat  wall  finishes  referred 
to  are  making  serious  inroads  into  the  white  lead  indus- 
try as  far  as  interior  decoration  is  concerned.  The 
National  Lead  Company,  which  is,  of  course,  an  enor- 
mous concern,  have,  with  characteristic  enterprise,  dealt 
with  the  situation  by  bringing  out  this  flatting-oil  which 
in  effect  means  that  the  painter  can  make  his  own  flat 
wall  finish  because  he  may  mix  any  stainer  he  likes  to 
produce  any  colour  required,  excepting,  of  course,  ultra- 
marine, cadmium  yellow  and  other  colours  containing 
sulphur." 

How  A  PAINT  DRIES. — An  ordinary  oil  paint  becomes 
hard  by  absorbing  oxygen  from  the  atmosphere,  and  it 
is  therefore  imperatively  necessary  to  well  ventilate  a 
room  in  which  painting  is  being  carried  on.  This  is 
usually  done  by  partly  opening  the  window,  and  some- 
times also  the  doors.  A  point,  however,  of  precaution 
should  be  noted  that  if  the  atmosphere  is  humid,  or 
very  cold,  it  is  very  inadvisable  to  create  a  draught  of 
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cold  air  immediately  after  varnishing  has  been  done. 
The  effect  is  to  cause  "  blooming,"  or  a  cloudy  effect 
on  the  surface  of  the  varnish.  Complaints  are  frequently 
made  by  decorators  when  they  have  used  a  varnish, 
say  in  a  hall,  and  that  one  side  of  such  hall  is  in  quite 
good  condition  while  the  other  has  "  bloomed  "  badly. 
The  explanation  is  that  the  front  door  was  left  open 
on  a  dull  day  while  the  varnishing  was  proceeding,  and 
the  draught  struck  one  side  of  the  wall  and  adversely 
affected  the  varnish. 

To  facilitate  the  drying  of  oil  paints,  driers  (q.v.)  are 
usually  employed  in  a  quantity  depending  upon  the 
kind  of  pigment  that  is  used  in  a  paint.  Thus,  red 
lead  requires  no  driers  at  all,  it  being  in  itself  an  excel- 
lent drier,  or  in  other  words,  a  pigment  which  rapidly 
absorbs  oxygen.  White  lead  is  a  partial  drier  and 
requires  very  little  added  material.  Vandyke  brown, 
the  lakes  and  the  blacks  are  very  poor  driers  and  require 
a  considerable  quantity.  The  warning  may  be  repeated 
here  that  an  excess  of  driers  in  a  paint  is  most  objection- 
able. Sometimes  the  paint  will  dry  hard  on  the  surface 
and  afterward  become  permanently  soft.  In  any  case, 
the  addition  of  an  excess  of  driers  will  seriously  affect 
the  durability  of  the  paint  film. 

Spirit  varnishes  dry  or  become  hard  merely  by  the 
evaporation  of  the  alcohol  or  methylated  spirits  used 
in  their  manufacture;  whitewash,  lime  white,  and  dis- 
temper dry  by  the  evaporation  of  the  water  contained 
in  them.  The  point  must  not  be  overlooked  in  the  case 
of  distemper  that  as  it  dries  it  becomes  very  much 
lighter,  so  that  in  distempering  a  room  one  must  not 
judge  of  the  ultimate  effect  of  the  appearance  of  the 
distemper  when  it  is  first  applied,  but  wait  until  it 
becomes  quite  dry.  Decorators  when  judging  of  the 
colour  of  distemper  needed  in  a  room,  paint  a  little  on 
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a  piece  of  paper,  hold  it  to  the  fire  to  dry  when  it  be- 
comes lighter,  and  then  place  it  on  the  wall  to  judge  the 
effect. 

DRIERS. — There  has,  perhaps,  been  more  controversy 
in  the  paint  trade  concerning  driers  than  on  any  other 
subject  connected  with  it.  As  a  matter  of  fact,  it  is 
not  too  much  to  assert  that  three-fourths  of  the  driers 
sold  are  of  very  inferior  character  and,  being  complex 
substances,  there  is  no  practical  method  of  effecting  an 
improvement.  Speaking  generally,  driers  may  be 
divided  into  two  classes.  Paste,  or  patent  driers, 
and  liquid  driers.  The  first  class  consists  of  a  paste 
made  of  various  drying  agents  such  as  manganese  on  a 
base  of  barytes,  whiting,  or  in  some  cases,  white  lead. 
If  an  inert  material  is  used  as  a  base,  it  is  added  to 
prevent  hardening  of  the  driers  in  the  keg.  Such 
material  is  often  present  to  the  extent  of  from  80  to 
90  per  cent.,  in  some  cases  even  more.  It  will  be  seen, 
therefore,  that  a  painter  who  uses  an  inferior  paste  drier 
is  wilfully  adulterating  his  paint,  and  while  he  would 
probably  be  horrified  at  the  idea  of  using  white  lead 
containing  10  per  cent,  of  barytes,  does  not  hesitate  to 
add  that  material  to  his  paint  in  the  form  of  paste 
driers.  In  other  countries  these  driers  are  used  to  a 
very  small  extent,  and  in  America  they  are  not  used  at 
all.  There  is,  however,  a  French  drier  in  powdered  form 
which  is  an  excellent  article  of  its  kind,  but  is  intended 
principally  for  mixing  with  zinc  oxide. 

Liquid  driers  are  made  from  linseed  oil  to  which  is 
added  various  drying  agents.  The  best  grades  may  be 
used  with  perfect  safety  provided  there  is  no  excess. 
Decorators  who  have  not  used  them  may  be  considered 
to  be  rather  afraid  of  them  on  account  of  their  paint 
mixers  being  inclined  to  use  too  large  a  quantity.  But 
this  difficulty  may  be  overcome  by  the  master  painter 
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himself  adding  the  necessary  quantity  to  the  raw  lin- 
seed oil  before  he  gives  the  materials  out  for  mixing 
the  paint. 

There  can  be  but  little  doubt  that  to  the  excessive 
use  of  driers  may  be  attributed  many  of  the  troubles 
which  occur  with  painted  work.  Beyond  a  certain  point 
the  addition  of  driers  will  actually  retard  the  drying. 
In  other  cases,  where  too  large  a  quantity  of  driers  has 
been  added,  the  paint  film  will  quickly  dry  on  the  sur- 
face and  afterwards  the  whole  of  the  paint  film  will  be 
found  to  have  become  soft — a  condition  which  exists 
permanently.  It  may  be  taken  as  a  safe  rule  that  too 
much  driers  "  burns  the  life  out  of  a  paint,"  to  use  a 
convenient  phrase  of  the  craftsman. 


CHAPTER    VI 

SERVICE  TESTS   OF   PAINTS   AND   VARNISHES 

HOWEVER  well  a  paint,  enamel  or  varnish  is  "  designed  " 
and  made,  and  however  bright  the  prospect  of  durability 
may  be,  the  only  real  test  as  to  how  long  it  will  last  is 
that  of  exposing  it  to  the  weather.  A  paint  which  may 
last  very  well  indeed  in  the  pure  air  of  the  country  may 
prove  an  utter  failure  if  used  on  the  seashore  or  in  a 
town  where  smoky  or  chemical  fumes  abound.  Every 
paint  and  varnish  manufacturer  subjects  his  goods  as 
made  to  service  tests,  and  paints  or  varnishes  boards 
which  are  exposed  for  one,  two  or  more  years,  careful 
note  being  made  from  time  to  time  as  to  their  condition. 
A  well-known  Wolverhampton  firm  produced  some 
years  ago  an  admirable  paint  which  is  probably  made 
from  an  admixture  of  pigments  with  a  suitable  vehicle, 
and  took  the  wise  precaution  before  placing  it  on  the 
market,  of  painting  a  number  of  panels  with  the  new 
paint,  and  at  the  same  time  painting  smaller  boards 
with  a  white  lead  paint  mixed  in  the  usual  and  orthodox 
manner.  These  panels  were  arranged  alternately  in  a 
large  frame  and  exposed  on  the  roof  of  their  factory 
some  three  years.  At  the  end  of  that  time  many  of  the 
lead  panels  were  in  a  very  bad  condition,  while  the 
specimens  of  their  new  paints  were  almost  invariably 
in  a  very  good  condition  indeed,  although  somewhat 
dirty.  It  is  not  every  manufacturer  who  will  take  this 
trouble,  but,  as  already  stated,  all  paint  makers  make 
service  tests  themselves. 

In  the  United  States  of  America  these  service  tests 
have  been  made  on  a  systematic  plan  for  many  years 
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past,  and  the  results  have  been  published  from  time  to 
time  by  the  Institute  of  Industrial  Research,  Washing- 
ton, D.C.  These  reports  have  been  collected  in  a  book 
by  Mr.  Henry  A.  Gardner,1  which  is  full  of  interesting 
information  on  the  subject  of  paint  testing  in  general. 
The  tests  covered  a  period  of  six  years,  and  include  tests 
of  lithopone,  paints  for  Portland  cement  surfaces,  marine 
paints,  paints  for  metal,  fungi  or  painted  surfaces,  and 
much  more  useful  information.  The  tests  of  lithopone 
gave  rather  curious  results;  some  specimens  darkened 
badly  under  exposure,  while  in  others  there  was  no 
change  of  colour  at  all.  At  the  end  of  eighteen  months 
it  was  found  that  in  a  mixture  of  lithopone  and  zinc 
oxide  40  per  cent.,  sublimed  white  lead  30  per  cent., 
and  corroded  white  lead  20  per  cent.,  all  gave  excellent 
results  and  there  was  no  darkening  after  three  months. 

The  tests  of  paints  on  metals  make  very  interesting 
reading.  Steel  panels  were  coated,  and  photographs 
are  given  in  the  book  named  of  the  condition  of  the 
surface  after  a  given  period.  The  highest  ratings,  that 
is  to  say,  the  paints  which  stood  highest  when  they  had 
been  examined  by  practical  painters,  were  as  follows  in 
the  order  named:  (1)  Basic  chromate  of  lead;  (2)  sub- 
limed blue  lead;  (3)  carbon  black  and  barytes;  (4) 
chrome  green;  (5)  willow  charcoal;  (6)  red  lead;  (7) 
natural  graphite  containing  clay,  etc.;  (8)  zinc  chromate; 
(9)  zinc  and  lead  chromate;  (10)  magnetic  black  oxide. 
A  large  number  of  paints  made  from  different  pigments 
were  made  in  addition,  but  they  all  fell  below  those 
named. 

Tests  of  100  white  paints  of  different  compositions 
used  on  wood  were  made,  painting  panels  with  various 
mixtures  and  exposing  them  for  several  years.  The 

1  Paint  Researches  and  Their  Practical  Application,  by  Henry 
A.  Gardner  (Press  of  Judd  &  Detweiler  Inc.,  Washington,  D.C.). 
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tests  were  made  under  the  supervision  of  a  Committee 
acting  as  representatives  of  the  American  Society  for 
testing  materials.  Space  will  not  permit  of  even  a 
summary  of  the  conclusions  reached,  but  the  results 
are  worthy  of  note  and  they  fully  support  the  author's 
opinion  that  an  admixture  of  pigments,  when  made  on 
a  scientific  basis,  exceed  the  durability  of  a  single  pig- 
ment. The  Committee  reported  that  none  of  the  paints 
composed  of  a  single  primary  pigment  were  equal  to  the 
paints  made  up  with  composite  pigments,  except  zinc 
lead  white,  which  is  actually  a  composite  pigment.  In 
the  groups  where  two  or  three  different  pigments  were 
used  those  containing  zinc  oxide  showed  less  cracking 
and  checking,  and  whiter  and  cleaner  surfaces  than 
those  groups  in  which  it  was  absent.  The  condition 
at  the  date  of  report  seems  to  warrant  the  statement 
that  those  in  which  four  pigments  were  used  were  in 
the  best  condition  of  any  of  the  panels  included  in  the 
tests. 

TESTS  SHOULD  BE  MADE  IN  THIS  COUNTRY. — It  is, 
perhaps,  not  too  much  to  hope  that  a  series  of  paint 
tests  may  be  made  in  this  country,  particularly  now  that 
we  have  a  Government  Department  of  Scientific  and 
Industrial  Research.  Instead  of  arguing  as  to  whether 
zinc  oxide  is  better  or  worse  than  white  lead,  or  whether 
an  admixture  of  the  two  is  better  than  either,  what  is 
wanted  is  to  ascertain  the  actual  facts  by  having  boards 
of  well-seasoned  wood,  steel  and  iron  plates,  and  other 
surfaces  painted  with  different  admixtures  and  exposed 
in  different  parts  of  the  country;  such,  for  instance,  as 
in  London,  Manchester,  Birmingham,  and  Glasgow;  at 
several  points  on  the  coast,  north,  south,  east  and  west; 
in  chemical  manufacturing  towns  like  Widnes  and  Run- 
corn,  and  also  in  the  pure  air  of  the  country.  It  would 
be  necessary  to  have  the  samples  prepared  under  the 
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supervision  of  paint  experts  who  would  keep  a  careful 
record  of  the  space  covered  by  each  paint,  its  exact 
composition  both  as  to  pigment,  vehicle  and  drier,  and 
a  note  as  to  the  cost.  The  actual  painting  should  be 
done  by  an  expert  "  brush  hand,"  i.e.,  a  practical 
painter.  All  the  samples  should  be  exposed  at  the 
same  time,  and  they  should  be  examined  every  six 
months  by  a  local  committee  of  practical  painters  who 
should  report  as  to  the  condition  of  each  sample.  Thus 
it  might  be  found  that  a  paint  would  last  very  well  for 
a  year  and  then  go  to  pieces,  while  another  which  showed 
signs  of  decay  at  the  end  of  twelve  months  would  be 
almost  in  the  same  condition  after  three  years.  It 
would  be  a  boon  also  if  the  same  thing  could  be  done 
with  varnishes  and  enamels. 

The  author  took  part  in  some  service  tests  of  this 
kind  with  varnish  many  years  ago  in  connection 
with  the  National  Association  of  Master  House 
Painters  and  Decorators  of  the  United  States.  In 
this  case  it  was  deemed  necessary  to  purchase  on  the 
open  market  the  varnishes  which  were  put  under  test. 
This  was  done  by  the  committee  who  soaked  off  the 
labels,  numbered  each  one  and  put  a  corresponding 
number  on  the  package.  All  the  packages  were  then 
sent  to  a  different  committee  altogether  who  were  thus 
not  acquainted  with  the  name  of  the  manufacturer. 
This  committee  got  to  work  and  varnished  various  sur- 
faces such  as  grained  work,  plain  painted  work  on  flat, 
and  on  semi-flat  boards.  The  boards  were  then  exposed 
at  such  points  as  New  York,  Detroit,  Michigan,  St. 
Louis,  Chicago,  and  other  large  towns,  and  after  a  year 
the  whole  of  the  specimens  were  brought  to  a  Convention 
of  Master  Painters  when  a  third  committee  was  appointed 
to  examine  them  and  arrange  them  into  grades  accord- 
ing to  their  condition.  Strange  to  say,  there  were  only 
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two  varnishes  out  of  the  whole  lot  which  were  deemed 
to  be  superior  to  the  rest  and  graded  as  1.  A  very 
large  number  came  under  Grade  2,  and  the  remainder 
were  ruled  out  as  not  being  up  to  the  mark.  The 
grading  having  been  completed  the  names  of  the  manu- 
facturers of  the  brands  of  each  number  were  then 
disclosed. 

It  is  suggested  that  something  of  the  same  kind 
might  be  done  in  this  country.  The  essence  of  the 
success  of  the  tests  was  that  all  the  goods  were  pur- 
chased on  the  open  market.  Had  the  committee  applied 
to  the  manufacturers  for  samples  for  testing  purposes, 
it  might  have  been  urged  that  a  special  grade  was  made 
for  the  purpose.  There  would  be  little  difficulty  in 
carrying  out  such  tests  as  those  suggested.  We  have  a 
National  Federation  of  Master  Decorators  and  House 
Painters;  a  Federation  of  Paint,  Varnish  and  Colour 
Manufacturers;  The  Paint  and  Varnish  Society;  and 
The  Society  of  Paint  and  Colour  Chemists,  all  of  them 
intensely  interested.  The  test  would  certainly  cost 
money,  and  if  this  could  be  provided  by  the  Govern- 
ment Research  Department  the  rest  would  be  easy. 
Assuredly,  the  results  obtained  would  be  of  very  great 
service  to  architects,  property  owners  and  others,  and 
would  well  repay  the  trouble  and  money  expended. 


CHAPTER    VII 

MACHINERY   USED   IN    PAINT   MAKING 

SPACE  will  not  permit  of  a  lengthy  description  being 
given  of  the  somewhat  elaborate  machinery  which  is  used 
in  the  manufacture  of  paint.  A  few  of  the  principal 
types,  however,  may  be  briefly  referred  to.  Perhaps  the 


Fig.  2 

GRANITE   ROLLER    MILL 

most  important  machine  is  that  which  is  employed  to 
grind  dry  pigment  with  oil.  For  this  purpose  granite 
roller  mills  are  usually  employed.  (Fig.  2.)  These 
consist  of  two  or  more  cylinders  of  granite  mounted  in 
such  a  manner  that  they  have  a  lateral  motion  while 
revolving.  In  the  old-fashioned  machines  of  this  type 
the  rollers  were  geared  in  such  a  way  that  one  of  them 
moved  faster  than  the  other  and  this  effected  a  grinding 
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action.  The  same  plan  is  followed  to-day  with  the 
addition  of  the  lateral  movement,  and  it  is  found  that 
the  actual  grinding  motion  is  greatly  improved  by  this 
simple  device.  Some  pigments  are  best  dealt  with 


FIG.  3 

SINGLE   EDGE   RUNNER 

by  means  of  what  is  known  as  the  edge  runner,  an 
example  of  which  is  shown  in  Fig.  3.  Such  a  machine 
is  used  in  making  putty.  There  is  provided  on  the 
inside  of  the  pan  a  scraper  which  throws  the  putty 
toward  the  centre  of  the  pan.  In  this  case  the  weight 
of  the  runners  has  much  to  do  with  the  mixing  or 
grinding  action. 
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It  may  be  noted  that  another  machine  which  is  used 
for  making  putty,  and  which  is  illustrated  on  page  45, 
was  designed  for  mixing  dough,  but  is  found  equally 


FIG.  4 
TORRANCE'S  COMBINATION  PAINT  MILL 

serviceable  for  putty-making.  The  most  perfect  installa- 
tion of  a  paint  factory  may  be  said  to  be  Torrance's  Com- 
bination, which  is  shown  in  Fig.  4.  It  is  particularly 
serviceable  for  mixing  and  grinding  white  lead,  zinc  white 
and  other  paints  or  pastes  in  one  operation,  commencing 
with  the  lead  or  other  materials  in  the  dry  state  and 
finishing  them  in  the  same  machine  to  a  high  state  of 


s 
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fineness  and  perfection,  ready  for  the  market.  The  dry 
material  and  the  oil  are  taken  to  an  upper  floor  and  the 
whole  operation  is  completed  with  one  machine  with  a 
great  saving  of  labour.  Briefly,  the  action  is  as  follows:  A 


FIG.  7 

PAINTER'S  CONE  MILL 


charge  of  dry  material  and  oil  is  delivered  to  the  upper 
pan  and  when  ready  it  is  charged  into  the  receiver 
which  mechanically  delivers  it  to  the  triple  granite 
roller  mills  where  it  undergoes  a  complete  final  grinding. 
While  this  is  proceeding  the  second  charge  can  be 
introduced  into  the  pan  above.  The  operation  is  thus 
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continuous.  It  may  be  useful  to  mention  that  the 
7-ft.  size  machine  has  an  output  of  from  seven  to  ten 
tons  of  finished  lead  a  day. 

PAINT  MACHINERY. — The  two  illustrations  in  Figs.  5 
and  6  show  an  excellent  form  of  paint  mixers  which  are 


FIG.  8 
CONE  MILL  (POWER) 

operated  by  hand.  They  are  called  respectively  the 
"  Little  Giant  "  and  the  "  MacGregor."  The  capacity 
of  the  former  is  5  gall,  and  of  the  latter  2J  gall.  It 
will  be  observed  that  the  construction  permits  of  the 
mixing  knives  being  lifted  out  of  the  paint  container 
by  means  of  a  lever.  This  facilitates  cleaning  and  is  an 
exceedingly  useful  feature,  where  small  quantities  of 
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paint  are  to  be  mixed  at  a  time.     If  desired  pulleys  can 
be  added  to  work  the  machines  by  power. 

Most  painters  have  on  hand  a  cone  mill  which  is  used 
for  grinding  superfluous  paint,  waste,  etc.,  and  also  for 
reducing  paints,  such  as  white  lead,  etc.,  as  may  have 
become  hardened.  The  illustration  of  a  very  good  cone 
mill  is  shown  in  Fig.  7.  It  is  provided  with  a  hand 
wheel,  machine-cut  cones  and  has  an  enamelled  cone 
and  spout.  The  diameter  of  the  cone  is  6  in.,  and  the 
capacity  of  the  cone  7  pt. 
The  approximate  output  in  a 
day  is  from  1  to  2  cwt.  The 
same  mill  is  shown  in  Fig.  8 
with  pulleys  and  belt  gear  for 
power.  These  are  made  by 
Messrs.  Torrance  &  Son,  Bitton, 
Bristol. 

LEVIGATION.  —  Many  pig- 
ments, particularly  those  of 
natural  origin,  have  to  be  freed 
from  gritty  matter  before  they 
can  be  used  as  paint,  or  rather 
before  they  are  ready  to  be  ground  to  their  final  degree  of 
fineness.  With  this  object  the  process  known  as  levigation 
is  usually  followed.  The  pigment  having  been  broken  up 
to  the  form  of  powder  is  introduced  into  the  first  of  a 
series  of  tanks  which  are  so  arranged  that  water  from 
one  flows  into  that  adjacent.  With  this  object  the 
height  of  each  tank  is  a  little  greater,  or  less  as  the  case 
may  be,  than  that  of  the  tank  next  to  it.  The  material 
is  placed  in  the  first  or  highest  tank  with  plenty  of 
water.  It  is  then  stirred  up  very  thoroughly  and  allowed 
to  settle,  when  all  the  coarser  and  gritty  parts  sink  to 
the  bottom  leaving  the  finer  particles  more  or  less  in 
suspension.  The  top  portion  carrying  with  it  the 


FIG.  9 

GARDNER'S  SIFTING 
MACHINE 


80  PAINTS  AND  VARNISHES 

suspended  pigment  is  then  run  off  to  the  second  tank 
and  allowed  to  settle  as  before,  when  the  top  part  is  run 
into  a  third  tank,  and  so  on,  until  a  pigment  of  very 
finely-divided  particles  is  obtained.  This  method  is 
used  with  white,  sienna,  ochre,  native  Indian  red,  oxide 
of  iron  and  many  other  pigments  of  the  kind.  Some- 
times the  deposit  in  the  second,  third  or  fourth  tanks 
is  run  through  a  grinding  machine,  but  much  depends 
upon  the  nature  of  the  pigment  which  is  being  dealt 
with.  The  material  which  comes  from  the  last  tank  is 
made  into  cakes  dried  in  stoves,  and  is  then  ready,  if 
required,  to  be  ground  in  oil. 

The  process  of  levigation  can  be  carried  on  sufficiently 
in  a  special  machine  made  for  the  purpose,  and  although 
such  a  machine  costs  a  fair  amount  of  money,  it  occu- 
pies but  little  room  and  may  be  regarded  as  being 
cheaper  than  constructing  a  series  of  settling  tanks. 

Messrs.  Torrance  &  Son,  Ltd.,  make  a  levigation  mill 
of  the  kind  referred  to.  It  is  7  ft.  in  diameter,  and  is 
fitted  with  an  improved  bottom  feeding  arrangement 
by  which  the  crude  colours  are  fed  directly  under  the 
runners,  gravitation. 

By  such  machines  the  sand  and  grit  contained  in  crude 
oxides,  ochres,  etc.,  are  removed.  In  this  mill,  the  law 
of  gravitation  works  throughout  the  different  stages, 
so  that  the  very  smallest  amount  of  labour  is  required 
to  handle  considerable  quantities  of  colour,  the  delivery 
from  one  point  to  another  being  brought  about  by 
natural  force. 

Another  machine,  which  may  be  mentioned  in  this 
connection  although  it  is  of  an  entirely  different  char- 
acter, is  shown  in  Fig.  9.  This  is  used  for  sifting  various 
dry  powders  and  is  very  effective  and  expeditious.  The 
construction  may  be  thus  briefly  described.  The  sift- 
ing apparatus  consists  of  specially  made  silk  of  very 
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fine  texture.  The  powder  which,  introduced  into  the 
apparatus,  is  forced  by  a  series  of  revolving  brushes 
against  this  silk  which  thus  eliminates  all  the  coarser 
particles.  Pigments  of  exquisite  fineness  may  be 
obtained  by  these  means.  The  machine  is  made  by 
Messrs.  Gardner  &  Sons,  Ltd.,  Gloucester. 


FIG.  12 

THREE  GRANITE  ROLLER  MILL 

Turning  from  very  fine  to  very  coarse  materials, 
mention  should  be  made  of  disintegrators  shown  in 
Figs.  10  and  11.  Sometimes  metallic  ores  which  form  the 
base  of  good  paints  have  to  be  reduced  to  powdered 
form.  In  such  a  case  it  is  necessary  to  first  reduce 
the  rock  to  small  pieces  which  are  afterwards  further 
reduced  to  a  powdered  form.  These  are  made  by 
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Messrs.  Crone  &  Taylor,  St.  Helens.     A  form  of  Granite 
Roller  Mill  made  by  the  same  firm  is  shown  in  Fig.  12. 

THE  CHEMICAL  ENGINEER. — Important  as  a  know- 
ledge of  applied  chemistry  is  in  paint  making,  an 
intimate  acquaintance  with  practical  engineering  is 
even  more  essential.  Some  of  the  principal  types  of 
machines  employed  for  the  different  operations  of 
grinding  and  mixing  either  dry  or  with  water,  turpentine, 
or  oil  have  already  been  given.  Their  peculiar  func- 
tions are  utilized  according  to  the  particular  pigment 
and  medium  which  is  being  dealt  with.  Thus  a  heavy 
edge  runner  may  be  the  type  of  machine  chosen  for 
making  putty  or  a  stiff  paste  paint,  while  a  granite 
roller  mill  may  be  used  for  grinding  white  lead;  or, 
again,  a  water-cooled  cone  mill  may  be  employed  for 
white  enamels,  it  being  necessary  in  this  case  to  keep 
down  the  heat  which  would  spoil  the  colour. 

All  such  points  are  well  understood  by  the  practical 
chemical  engineer.  It  is,  however,  upon  the  economical 
arrangement  of  the  whole  paint  factory  that  success  will 
mostly  depend.  These  operations  are  so  varied,  both 
in  magnitude  and  kind,  that  economical  production  is 
only  possible  when  the  whole  scheme  of  operations,  and 
particularly  the  handling  and  transmission  of  the  raw 
material,  are  fully  considered  and  dealt  with  on  a  broad 
basis. 

There  is  no  doubt  that  not  a  few  British  paint  factories 
fall  lamentably  short  of  the  ideal  in  this  respect.  Some 
of  them  have  existed  for  many  years,  and  new  plant 
has  been  added  from  time  to  time  as  necessity  may 
have  dictated.  Only  too  frequently  under  such  cir- 
cumstances the  plant  is  hopelessly  inadequate  from  the 
economical  point  of  view.  In  this  industry,  as  in  many 
others,  there  are  many  factories  which  it  would  pay  the 
owners  to  scrap  entirely,  and  the  greatest  blessing  for 
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such  owners  would  be  a  big  fire  which  would  destroy 
the  lot  and  render  rebuilding  necessary  on  a  scientific 
plan. 

It  is  in  the  equipment  of  their  factories  that  the 
Americans  score  so  highly,  and  a  story  told  of  an  Ameri- 
can carpet  manufacturer  may  be  mentioned  here  as 
pointing  a  moral  in  this  connection.  Some  years  ago 
at  Yonkers,  New  York,  a  new  factory  was  erected  with 
the  very  latest  machinery  and  at  a  cost  of  many  thou- 
sands of  dollars.  On  the  eve  of  opening,  when  every- 
thing was  in  complete  working  order,  news  was  received 
that  patents  had  been  granted  on  certain  mechanical 
improvements  which  had  at  that  time  not  been  contem- 
plated. The  proprietor  of  the  new  factory  at  once 
decided  to  scrap  the  whole  of  his  new  machinery  before 
even  a  single  yard  of  carpet  had  been  made.  This 
plucky  action  of  course  paid  well  in  the  end,  as  in  a  few 
years  the  whole  of  the  primary  loss  was  made  good. 

The  following  are  some  of  the  most  important  items 
connected  with  the  arrangement  of  the  plant  in  a  paint 
works — 

(1)  Oil,  turpentine  and  other  liquids  which  form  part 
of  the  paint,  should  be  so  located  that  they  may  be 
received  with  a  minimum  of  labour,  and  be  pumped  to 
those  parts  of  the  works  where  they  are  required  with 
the  shortest  possible  length  of  pipe.     It  may  here  be 
remarked   that    in   very   extensive   works   it    may   be 
necessary  to  provide  a  series  of  tanks,  one  to  receive 
the  raw  material  as  it  is  delivered,  the  next  as  a  general 
store,  and  the  third  to  be  located  in  a  situation  com- 
paratively close  to  the  paint  mills,  so  that  the  contents 
may  be  drawn  off  as  required. 

(2)  In  many  operations  of  a  paint  factory  the  greatest 
advantage  will  be  taken  of  gravity,  so  that  the  materials 
stored   in   upper   floors   may   be   conveyed   to   lower 
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situations  without  undue  labour.  In  the  manufacture  of 
colours  made  by  "  striking,"  this  arrangement  of  the 
various  liquors  is  very  essential. 

(3)  Where  the  extent  of  the  works  necessitates  it  dry 
material  should  be  conveyed  by  worm  conveyors,  with 
or  without  the  additional  assistance  of  bank  conveyors. 

(4)  As  it  is  frequently  necessary  to  mix  quite  small 
batches  of  some  particular  colour,  or  to  work  to  given 
formula  in  small  quantities,  and  at  the  same  time  and 
in  the  same  general  installation  to  produce  much  larger 
quantities  it  is  desirable  to  arrange  a  system  of  "  cut- 
off"  in  order  that  one  machine  or  set  of  machines  may 
be  thrown  out  of  working  at  any  particular  time  required. 
With  this  object  the  simplest  and  most  economical  sys- 
tem is  the  adoption  of  small  electric  dynamos,  working 
single  machines  or  one  or  two  of  the  smaller  ones. 

The  conveyance  of  dry  materials  is  one  which  is  very 
frequently  neglected,  probably  owing  to  the  fact  that 
it  seems  a  simple  matter  to  shovel  up  a  quantity  of  such 
material  and  to  convey  it  in  barrows  or  carts  from  one 
part  of  the  works  to  another..  At  the  present  time, 
however,  when  the  cost  of  labour  is  so  high,  it  will 
probably  be  found  that  a  mechanical  distribution  of 
the  raw  material  will  be  very  much  more  economical 
in  the  end. 

The  advantages  of  mechanism  in  conveying  dry 
powders  is  well  illustrated  in  the  dry  soap  trade.  The 
manufacture  of  dry  soap  is  a  very  simple  matter,  and 
consists  merely  of  grinding  together  a  quantity  of  soap 
(shredded  and  dried)  with  ordinary  washing  soda.  This 
is  usually  done  by  means  of  an  edge  runner,  which  is 
located  in  the  basement.  The  problem  now  is  how  best 
to  convey  the  finished  material  to  other  parts  of  the 
works  for  packing.  In  most  up-to-date  factories  this 
is  done  by  small  bucket  elevators,  which  take  the 
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powder  up  vertically  and  discharge  it  to  any  floor 
required.  The  actual  discharge  is  made  upon  travelling 
bands  which  run  at  right  angles,  so  that  by  cutting  off 
or  readjusting  any  part  of  the  mechanism,  the  dry 
powder  made  at  a  single  point  in  the  basement  may  be 
conveyed  to  any  floor  in  the  building,  and  to  any  part 
of  that  floor,  without  being  touched  by  hand.  This  is 
the  explanation  of  why  first  class  dry  soaps  were  sold 
some  years  ago  at  prices  which  appeared  to  be  ridicu- 
lously low.  The  explanation  was  the  economy  effected 
by  the  machinery.  To  a  limited  extent  a  similar  saving 
could  be  effected  in  many  branches  of  the  paint  trade. 


CHAPTER    VIII 

VARNISHES  AND   ENAMELS 

VARNISH  has  been  defined  as  "  any  liquid  not  containing 
suspended  matter  (pigment)  used  for  decoration  or 
protection  and  capable  of  being  spread  in  a  thin 
homogeneous  film  which  will  dry  to  a  hard  coating." 

According  to  A.  H.  Sabin,  the  oldest  varnish  in 
existence  is  that  on  the  wooden  dummy  cases  brought 
from  Egypt;  these  are  probably  2,500  years  old.  Var- 
nishes may  be  divided  into  two  classes,  (1)  oil  varnishes 
which  are  by  far  the  most  important  class  and  which 
are  made  from  gum  resins  or  their  equivalents  together 
with  linseed  and  other  oils  and  turpentine  or  benzine; 
and  (2)  spirit  varnishes  which  are  made  from  resin  such 
as  shellac  and  a  volatile  solvent,  usually  alcohol,  in  the 
form  of  methylated  spirit. 

Two  little  books  in  this  series  deal  at  length  with  two 
of  the  principal  ingredients  of  "oil  varnishes,  viz.,  Oils: 
Animal,  Vegetable,  Essential  and  Mineral,  by  C.  Ainsworth 
Mitchell,  B.A.,  F.I.C.,  and  Gums  and  Resins,  There 
Occur ence,  Properties,  and  Uses,  by  Ernest  J.  Parry  B.Sc., 
F.I.C.,  F.C.S.  We  shall  therefore  confine  our  remarks 
in  this  book  to  the  different  grades  of  varnish  and 
the  purposes  for  which  they  are  used. 

Sabin  divides  varnishes  into  sixteen  different  classes. 
Although  this  number  might  be  subdivided  to  almost 
any  extent,  yet  the  classification  is  a  convenient  one, 
while  it  indicates  the  many  widely  different  purposes 
for  which  the  materials  are  employed.  The  Murphy 
Varnish  Co.  claim  that  there  are  "  two  hundred  varnishes 
for  two  hundred  purposes."  This  Company  says, 
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"  Because  all  varnishes  look  alike  people  suppose  they 
are  alike,  and  that  any  varnish  put  on  anyhow  will  do 
for  any  job.  Varnish  is  varnish:  yes,  and  medicine  is 
medicine.  You  can  go  into  a  pharmacy  where  a  hun- 
dred different  medicines,  the  cures  for  a  hundred 
diseases,  all  look  alike — a  hundred  bottles  of  white 
pellets;  take  a  few  of  them  and  if  you're  still  alive 
you'll  know  the  difference.  A  few  more  than  200 
different  varnishes  are  made  by  this  company.  They 
all  look  very  much  alike;  but  each  one  is  a  problem  by 
itself;  fitted  to  accomplish  a  separate  and  exact  result, 
as  each  white  pellet  is  to  cure  a  certain  disease.  The 
prices  range  from  5s.  to  24s.  a  gallon,  but  the  most 
expensive  would  not  do  certain  kinds  of  work  for  which 
less  costly  grades  are  devised.  A  worthy  gentleman 
thought  all  varnishes  were  for  all  uses  and  that  getting 
the  best  was  simply  paying  the  most.  He  could  not 
find  marine  varnish  that  cost  more  than  16s.  a  gallon; 
so  he  paid  a  guinea  for  piano  varnish,  and  put  it  on  his 
motor-boat.  Of  course  it  went  to  pieces  in  a  month, 
although  it  lasts  twenty  years  or  more  on  a  piano. 
Piano  varnish  is  not  an  outdoor  varnish;  especially  it 
is  not  a  salt-water  varnish.  There  is  '  best '  varnish 
only  in  the  sense  that  there  is  best  cloth.  It  depends 
on  what  you  want  the  cloth  for  ;  business  suit,  hunting 
suit,  or  dress  suit — August  or  January.  It  depends  as 
completely  on  what  you  want  the  varnish  for." 

The  division  of  varnishes  into  sixteen  classes  is  as 
follows —  * 

(1)  ARCHITECTURAL  VARNISHES,  for  doors  and  floors 
and   all   other   joinery,    both    inside    and   outside   the 
building:    and  for  special  decorative  work. 

(2)  BAKING  VARNISHES,  for  art  metal  works,  grills 

1  The  Industrial  and  Artistic  Technology  of  Paint  and  Varnish, 
by  A.  H.  Sabin,  M.Sc.  (Chapman  &  Hall). 


VARNISHES  AND  ENAMELS  89 

partitions,  etc.,  for  sewing-machines  and  typewriters, 
and  fine  machinery. 

(3)  BLACK     VARNISHES,     for     general     iron     work, 
machinery,  implements,  utensils,  etc. 

(4)  CABINET  VARNISHES,  for  cases,  files,  desks,  fine 
tables  and  chairs,  and  for  all  the  more  elegant  pieces  of 
home  and  office  furniture. 

(5)  CARRIAGE  VARNISHES,  for  carriages,  traps,  coaches, 
etc.,  for  bodies  and  for  gears. 

(6)  CASKET  VARNISHES,  for  caskets,  and  casket  cases 
of  various  kinds,  i.e.,  coffins. 

"  COACH  VARNISHES." — "  Coach  "  is  the  most  abused 
and  the  most  confusing  word  in  the  business.  Originally 
"  coach  varnish  "  meant  a  varnish  for  coaches,  but  the 
name  has  come  to  ])e  applied  almost  universally  to 
varnishes  for  house  use,  especially  to  furniture  varnish 
—to  some  very  poor  furniture  varnishes. 

(7)  FURNITURE  VARNISHES,  of  many  kinds  and  grades 
of  furniture. 

(8)  IMPLEMENT  VARNISHES,  for  all  sorts  of  agricultural 
implements. 

(9)  LEATHER  VARNISH,  for  carriages  and  motor-car 
tops. 

(10)  LINOLEUM  VARNISH,  for  linoleum  and  oilcloth. 

(11)  MARINE  VARNISHES,  for  steamships  and  steam- 
boats, and  motor-boats  and  yachts  and  canoes — for  all 
craft;    inside  and  outside  work. 

(12)  MOTOR-CAR   VARNISHES,   for   motor-cars   of   all 
grades;   for  wood  and  metal  bodies,  and  for  gears;   for 
natural  wood  or  over  colours. 

(13)  PIANO   VARNISHES,    for   pianos   and   organs   in 
natural  wood  or  colour;  for  their  plain  surfaces  and  for 
their  legs  and  mouldings.     Sounding-boards  require  a 
special  kind. 

(14)  RAILWAY  VARNISHES,  for  palace  and  passenger 
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and  baggage  cars,  and  for  street  cars — for  all  sorts  of 
cars  that  are  made  of  wood — inside  and  outside  work — 
for  floors  and  decorations  and  lettering. 

(15)  STEEL  CAR  VARNISHES,  for   all   kinds   of   cars 
that  are  made  of  steel,  and  for  all  parts  of  them;   for 
locomotives  and  tanks. 

(16)  WAGON  VARNISHES,  for  delivery  wagons,  hospital 
wagons,  farm  wagons,  trucks,  etc. 

THE  MANUFACTURE  OF  OIL  VARNISHES. — The  process 
of  making  ordinary  oil  varnishes  is  not  complicated, 
but  it  requires  a  considerable  amount  of  experience. 
The  first  part  of  the  process  is  to  melt  the  gum  resins, 
technically  known  as  "  gum  running."  For  this  purpose 
"  gum  pots  "  set  in  cylindrical  holes,  over  a  coke  furnace, 
and  on  the  level  of  the  ground,  are  employed  and  the 
resins  are  introduced  into  these  pots  and  are  subjected 
to  a  heat  which  gradually  rises  to  about  650°  F.  The 
pots  are  covered  in  at  the  top  and  are  usually  fitted 
with  a  pipe  which  conveys  to  a  distant  condenser  the 
smoke  and  fumes  which  are  given  off  during  the  opera- 
tion. The  gums  are  frequently  stirred  during  the  time 
they  are  melting  by  a  light  iron  stirrer  to  which  some 
of  the  melted  gum  adheres,  enabling  the  experienced 
operator  to  judge  accurately  when  the  whole  of  the  gum 
in  the  pot  has  become  melted.  It  is  important  that  no 
part  should  be  left  unmelted,  and  it  is  equally  impor- 
tant that  the  process  of  melting  be  done  as  quickly  as 
possible,  because  a  considerable  loss  occurs  by  the  giving 
off  of  inflammable  vapours  if  the  process  is  prolonged; 
indeed  this  loss  takes  place  to  some  extent  in  any  case. 

BOILING  THE  OIL. — During  the  time  the  gum  is  being 
melted  pure  linseed  oil  of  the  best  quality  is  being 
heated  in  another  pot  or  kettle  and  this  is  added  to  the 
melted  gums  in  small  quantities  at  a  time.  If  the 
varnish  is  to  be  of  the  "  long-oil  "  variety — i.e.,  one  which 
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is  to  contain  a  considerable  quantity  of  oil  in  order  to 
render  it  elastic — it  will  usually  be  necessary  to  return 
the  pot  to  its  position  over  the  furnace  before  the  whole 
of  the  oil  is  added.  The  oil  is  heated  to  a  temperature 
depending  upon  the  varnish  and  the  kind  of  gums 
employed.  From  212°  F.  to  500°  F.  may  be  taken  as 
the  extremes.  Driers  are  often  added  to  the  oil  but 
more  usually  at  a  later  period,  and  constant  stirring 
takes  place  during  the  time  the  oil  is  being  added. 

BOILING  THE  OIL  AND  GUMS. — The  next  operation  is 
to  boil  or  cook  the  mixture  of  oils  and  gums,  and  for 
this  purpose  the  pots  are  placed  back  in  their  positions 
over  the  furnace  and  the  cooking  proceeded  with.  The 
length  of  time  the  boiling  takes  varies  from,  say,  three- 
quarters  of  an  hour  to  five  hours.  The  temperature 
also  varies,  but  is  usually  about  500°  F.  A  thermometer 
is  used  to  assist  in  keeping  the  heat  to  a  pre-determined 
degree,  but  more  frequently  the  fact  of  a  complete 
amalgamation  between  oil  and  gum  is  ascertained  by 
practical  tests  such  as  that  of  dropping  a  little  on  a 
piece  of  glass  when  a  cloudy  effect  will  be  produced  if 
the  varnish  is  undercooked,  or  by  observing  whether 
it  is  "  stringy,"  a  condition  which  points  to  the  same 
defect.  When  the  boiling  is  completed,  the  pots  are 
withdrawn  from  the  fire  and  are  wheeled  to  a  distant 
place,  such  as  a  shed,  to  cool  to  about  300°  F. 

THINNING. — Pure  American  turpentine  is  now  added 
in  small  quantities  at  a  time,  the  mixture  being  con- 
stantly and  vigorously  stirred  throughout  the  operation. 
The  quantity  of  turpentine  needed  will  depend  upon 
how  much  oil  has  been  used.  The  greater  the  quantity 
of  oil  the  smaller  the  amount  of  turpentine  will  be 
needed. 

It  may  be  mentioned  here  that  there  is  great  danger 
of  fire  taking  place  during  this  process  of  thinning, 
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owing  to  a  considerable  portion  of  the  turpentine  being 
converted  into  a  heavy  vapour.  Good  ventilation  of 
the  room  in  which  the  thinning  is  done,  together  with  the 
presence  of  plenty  of  sand  to  put  the  fire  out  should  one 
occur,  are  essential  for  safety.  The  floor  should  be 
6  in.  or  so  lower  than  the  outside  pavement,  so  that  if 
a  fire  does  occur  the  lighted  fluid  will  not  flow  out  but 
will  be  confined  to  the  building  in  which  it  originated. 
Piles  of  sand  are  used  at  the  entrances  with  the  same 
object  and  iron  doors  are  usually  provided  as  an 
additional  precaution. 

TURPENTINE  SUBSTITUTES. — Of  late  years  "  white 
spirit,"  a  petroleum  product  not  unlike  ordinary  petro- 
leum, has  been  successfully  used  in  place  of  genuine 
American  turpentine  in  the  manufacture  of  oil  varnishes 
and  with  considerable  success.  Careful  investigation  has 
shown  that  it  may  be  used  with  perfect  safety  provided 
that  the  flash-point  of  the  particular  grade  of  the 
material  is  carefully  regulated  according  to  the 
purpose  for  which  it  is  to  be  used  (see  also  page 
43). 

THE  MATURING  OF  OIL  VARNISHES. — The  last  detail 
in  connection  with  the  manufacture  of  oil  varnishes  is 
to  "  age  "  it  or  allow  it  to  mature.  This  is  done  by 
placing  it  in  tanks  and  keeping  it  for  from  twelve 
months  to  two  years  in  a  uniform  temperature,  night 
and  day,  of  about  60°  F.  to  70°  F.  During  that  time 
certain  impurities  settle  to  the  bottom  of  the  tank 
rendering  the  varnish  above  much  clearer  and  brighter 
than  the  newly-made  product.  Some  of  the  large  rail- 
way companies,  in  order  to  ensure  the  varnish  they  buy 
being  well  matured,  purchase  a  tank-full  at  the  time 
and  place  their  seal  upon  the  tank  drawing  the  material 
off,  as  it  may  be  required,  after  a  year  or  so. 

As  the  maturing  of  varnish  takes  time  and  therefore 
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locks  up  capital,  some  attempt  has  been  made  to  speed 
up  the  operation  by  extracting  the  foreign  material  by 
passing  the  varnish  through  filter  processes. 

ROSIN  VARNISHES. — Formerly  those  varnishes  which 
were  made  principally  from  rosin  (colophony)  instead 
of  gum  resins  were  regarded  as  being  of  a  very  low 
grade,  but  at  the  present  time  first-class  varnishes  may 
be  made  by  using  rosin  in  conjunction  with  "  tung,"  or 
Chinese  wood  oil.  The  process,  however,  is  too  technical 
to  describe  here. 

THE  CLASSIFICATION  OF  VARNISHES. — Although  we 
have  in  the  above  remarks  divided  up  varnishes  into 
two  grades — oil  and  spirit  varnishes,  the  former  may, 
as  already  pointed  out,  be  further  subdivided  according 
to  the  purpose  for  which  they  are  to  be  used.  As  a 
rule,  the  varnishes  which  are  to  be  used  on  exterior 
work  will  contain  a  considerable  quantity  of  oil  in  their 
composition  and  will  on  that  account  be  elastic.  The 
following  are  a  few  grades  of  varnish  which  demand 
special  mention. 

RUBBING  VARNISH. — This  yafiety  dries  very  hard, 
there  being  a  relatively  small  amount  of  oil  and  much 
resin  in  their  composition.  They  are  used  when  two  or 
more  coats  of  varnish  are  to  be  applied  in  order  to  pro- 
duce an  extra  brilliant  finish,  as  in  the  case  of  carriages, 
front  doors,  etc.  The  rubbing  down  is  done  by  means 
of  powdered  pumice-stone  and  water  applied  by  means 
of  a  felt  pad.  This  gives  a  very  smooth  surface  to 
receive  the  finishing  coat.  Powdered  cuttle-fish  bone 
gives  better  results  than  the  pumice.  In  the  finish  of 
tramcars,  omnibuses,  railway  carriages,  etc.,  the  modern 
custom  is  to  build  up  the  surface  in  the  usual  manner 
with  rough  stuff  but  with  fewer  coats,  and  then  to  apply 
two  coats  of  enamel  of  a  suitable  colour,  each  of  which 
is  rubbed  down  to  a  dull  surface,  and  the  work  is 
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completed  with  a  flowing  coat  of  a  good  pale  varnish. 
This  varnish  should  contain  at  least  25  per  cent,  of 
oil  as  compared  with  the  quantity  of  resin  gums,  and  it 
should  be  very  easy  flowing  and  dry  with  a  hard  and 
very  lustrous  surface. 

FLATTING  VARNISHES. — These  materials,  as  the  name 
would  suggest,  yield  a  surface  free  from  gloss.  They 
were  formerly  made  by  the  addition  of  a  little  wax  and 
were  far  from  durable.  Modern  methods,  however, 
have  produced  flat  varnishes  which  depend  for  their 
peculiar  property  upon  the  use  of  tung  oil  which  in 
itself  dries  flat. 

If  a  flat  effect  is  desired  on  outside  work,  the  best 
way  to  produce  it  is  to  use  a  good  enamel  upon  a  proper 
ground  and  to  "  flat  it  down,"  that  is,  rub  the  polish 
off  with  powdered  pumice-stone  and  water.  Of  course, 
this  is  not  the  same  thing  as  a  flat  varnish,  because  the 
pigment  content  of  the  enamel  obscures  the  grain  of 
the  wood  which  the  varnish  would  not  do,  but  it  is  far 
more  durable. 

It  is  deemed  advisable  to  include  two  or  three  typical 
examples  of  varnish  recipes,  although  they  will  be 
useless  to  the  general  reader  for  practical  purposes. 

ELASTIC  CARRIAGE  VARNISH.  l — Run  8  Ib.  of  good 
quality  copal,  mix  with  2J  gall,  of  oil,  add  J  Ib.  of 
anhydrous  zinc  sulphate  and  J  Ib.  of  litharge;  boil  until 
it  strings,  then  allow  to  cool  and  thin  with  5J  gall,  of 
turps.  Run  8  Ib.  of  second  sort  gum  animi,  mix  with 
2J  gall,  of  oil,  add  J  Ib.  of  dried  sugar  of  lead  and  J  Ib. 
of  litharge;  boil  until  it  strings,  allow  to  cool  and  thin 
with  5J  gall,  of  turpentine.  The  two  lots  are  mixed 
together,  strained,  and  allowed  to  mature.  This  varnish 

1  From  A  Manual  of  Painter's  Colours,  Oils  and  Varnishes, 
by  Geo.  H.  Hurst,  5th  Edition  revised  by  Heaton  and  Bladder 
(Chas.  Griffin  &  Co.,  Ltd.). 
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dries  hard  with  a  fine  polish  in  five  hours  in  summer, 
and  in  about  seven  hours  in  winter.  It  is  used  for 
varnishing  common  carriages  and  also  for  cabinet  work. 

BLACK  VARNISHES. — There  are  several  different  grades 
of  these  varnishes  ranging  from  common  Brunswick 
black  to  the  best  black  japan.  The  former  is  used  for 
ironwork  and  is  made  from  asphaltum  and  coal-tar  pitch, 
boiled  oil  and  driers.  These  are  boiled  together,  and 
when  cool  are  thinned  with  turpentine.  A  better  grade 
is  made  by  using  asphaltum  without  the  coal-tar  pitch. 
Black  japan  is  made  by  melting  asphaltum  and  then 
adding  hot  linseed  oil  and  afterwards  driers,  such  as 
red  lead,  copperas  and  litharge  in  considerable  quanti- 
ties, the  mixture  then  being  boiled  and  when  cool 
thinned  with  turpentine. 

GOLD  SIZE. — This  is  a  valuable  drier  which  is  also 
used  by  gilders  to  cause  the  gold  to  adhere  to  the  surface 
to  which  it  is  applied.  It  is  made  in  much  the 
same  manner  as  black  japan  just  described,  but  the 
asphaltum  is  replaced  by  gum  animi. 

ENAMELS. — Ready-made  enamels,  which  are  now 
used  to  so  enormous  an  extent,  have  only  been  pro- 
duced during  the  last  twenty-five  or  thirty  years.  Prior 
to  that  time  high-class  work  was  sometimes  carried  out 
by  means  of  zinc  oxide  ground  in  oil  and  applied  to  a 
carefully-prepared  surface.  Sometimes  there  would  be 
as  many  as  eight  or  ten  coats,  the  finish  being  done 
with  two  or  more  coats  of  very  pale  French  or  copal 
varnish. 

The  introduction  of  ready-prepared  enamels  changed 
these  conditions  entirely,  and  to-day  a  room  can  be 
enamelled  perfectly  with  two  coats  provided  that  the 
ground  is  properly  prepared. 

Enamels  are  made  in  many  different  colours,  but  pure 
white  or  very  light  tints  are  the  favourites  both  because 
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of  their  beauty  and  their  remarkable  durability.  A 
first-class  enamel  will  last  almost  indefinitely  when  used 
on  an  interior,  and  from  five  to  ten  years  when  exposed 
on  outside  work.  At  the  end  of  that  time  the  greater 
part  of  the  gloss,  however,  will  have  disappeared. 

The  best  white  enamels  are  made  from  pure  zinc 
oxide  mixed  with  either  a  pale  varnish  or  a  specially- 
treated  linseed  oil  or  both.  The  cheaper  grades  often 
contain  lithopone,  but  it  is  by  no  means  so  successful. 
White  lead  cannot  be  successfully  used  for  making  white 
enamels. 

The  following  is  a  typical  recipe  for  a  white  enamel 
intended  to  be  used  on  outside  work:  10  Ib.  of  zinc 
oxide,  ground  in  oil,  are  mixed  very  thoroughly  with 
about  1  gall,  of  pale  copal  varnish;  1  pt.  of  pale  japan 
gold  size  is  added  and  the  mixture  is  then  thinned  a 
little  by  the  addition  of  J  pt.  of  genuine  American 
turpentine.  It  is  of  the  utmost  importance  to  extract 
every  particle  of  material  which  could  mar  the  uni- 
formity of  the  enamelled  surface  and  with  that  object 
the  mixture  is  passed  through  a  series  of  three  sieves  or 
strainers,  the  last  being  of  a  very  fine  mesh.  The 
enamel  being  somewhat  thick,  soft  revolving  brushes 
are  usually  employed  to  facilitate  the  operation  of 
straining. 

Although  the  above  recipe  is  a  practical  one,  as  a 
matter  of  fact  "  stand-oil"  (which  is  a  thickened  linseed 
oil)  often  takes  the  place,  either  partly  or  as  a  whole, 
of  the  varnish,  and  excellent  enamels  are  made  which 
do  not  contain  an  ounce  of  gum  resin. 

As  already  intimated,  the  success  of  a  job  which  is  to 
be  enamelled  will  depend  to  a  very  great  extent  upon 
how  far  the  underground  is  rendered  solid  and  smooth. 
The  usual  preparatory  work  will  be  done,  including 
rubbing  down,  stopping,  etc.  Then  at  least  two  coats 
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of  a  good  "  undercoater  "  should  be  given,  each  one 
being  carefully  rubbed  down.  These  specialities  are 
mostly  made  from  lithopone  (q.v.)  which,  as  explained 
elsewhere,  possesses  unusually  good  "  body  "  and  spread- 
ing power,  in  fact  more  than  any  other  pigment.  For 
this  purpose  the  material  is  ground  with  very  little  oil 
so  that  it  dries  flat  or  nearly  so.  Enamel  shows  up 
splendidly  on  such  a  surface,  and  if  two  coats  are  given 
— the  first  being  rubbed  down  with  pumice-stone  and 
water — a  perfect  job  is  the  result.  In  place  of  the 
undercoating  white  or  tinted  flat  oil  finish,  such  as 
"Vernasca,"  "  Wallpax,"  "  Mat  one,"  or  "  Indesco," 
may  be  used,  and  this  is  even  better.  White  lead 
should  never  be  used  under  white  enamel,  as  it  has  a 
tendency  to  cause  it  to  turn  yellow. 

SPIRIT  VARNISHES. — The  most  important  spirit  var- 
nish is  shellac  varnish,  which  is  made  by  simply  dis- 
solving gum  shellac  in  alcohol.  Shellac  varnish  is 
largely  used  in  America  as  an  undercoat  for  oil  varnishes. 
Knotting  is  really  only  a  shellac  varnish  and  is  used, 
as  the  name  would  suggest,  for,  applying  over  knots  to 
prevent  resin  in  the  wood  from  exuding.  It  is  also 
employed  over  sappy  wood  to  yield  a  firm  foundation. 
The  proportion  of  shellac  to  spirit  is  about  3  Ib.  to  the 
gallon.  The  shellac  gum  is  dissolved  in  the  spirit  by 
agitation.  The  drums  or  barrels  in  which  the  material 
is  made  are  mounted  in  such  a  way  as  to  revolve  and 

1the  same  time  to  have  a  side-to-side  motion  by  which 
means  the  shellac  is  driven  from  one  to  the  other  side 
of  the  barrel  at  quick  intervals.  A  scraper  inside  the 
drum  keeps  the  shellac  from  sticking. 

French  polish  is  also  made  in  much-  the  same  way. 
It  may  be  here  observed  that  the  practice  of  knotting 
as  carried  on  by  some  painters  is  wrong.  They  are 
in  the  habit  of  taking  a  brush  and  very  rapidly  dabbing 
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over  each  knot  with  the  shellac  solution.  The  proper 
way  is  to  take  care  to  see  that  but  a  very  thin  coat  of 
the  shellac  is  given,  as  if  it  is  thick  it  is  very  likely  to 
show  through  the  painted  work,  and  if  very  thick  it 
will  sometimes  crinkle  and  take  a  long  time  to  dry. 
In  any  case,  a  thick  coat  of  shellac  requires  a  good  deal 
of  rubbing  down.  Two  thin  coats  are  very  much  more 
satisfactory. 

Mclntosh,  in  his  standard  work,  on  varnishes1  gives 
the  following  recipes  among  many  others — 

FINEST  PATENT  KNOTTING. 

Good  (T.N.)  Orange  Shellac  .  120  Ib. 

Methylated  Spirit  (64  o.p.)    .          .  24  gall. 
Oxalic  Acid           .          .          .          .          f  Ib. 

The  object  of  using  the  acid  is  to  kill  the  natural 
dye  contained  in  the  shellac. 

The  following  is  a  short  list  of  additional  spirit  var- 
nishes with  a  brief  indication  of  their  uses  and  the 
materials  from  which  they  are  used. 

Asphaltum  spirit  varnishes  used  as  a  "  resist  "  in 
glass  embossing  and  for  etching  and  engraving  on  glass. 
Blackboard  varnish  for  renovating  blackboards;  brown 
metal  varnish,  basket  varnish,  bookbinders'  varnish, 
copal  spirit  varnish.  Crystal  varnish  for  wallpaper  and 
(another  variety)  for  photographic  negatives;  collodion 
or  pyroxyline  varnish,  floor  polish,  furniture  varnish, 
insulating  copal  varnish,  leather  varnishes,  picture-frame 
varnish,  retouching  spirit  varnish  for  photographers, 
straw  hat  varnish,  wallpaper  varnish  and  water  varnish. 

ENAMELS. — Enamels  have  been  described  as  the 
cheapest  paints  it  is  possible  to  produce  for  outside 
use,  and  this  remark  is  justified  by  the  length  of  time 
they  last.  A  really  good  enamel  properly  applied  should 

1  The  Manufacture  of  Varnishes  and  Kindred  Industries,  by 
John  G.  Mclntosh  (Scott,  Greenwood  &  Son). 
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last  unimpaired  for  at  least  seven  years,  and  ten  years 
would  not  be  an  excessive  time.  They  are  made  in  all 
sorts  of  colours,  but  white  and  light  varieties  are  those 
which  are  most  popular.  Formerly  enamels  were  made 
by  mixing  zinc  oxide  with  certain  pale  varnishes,  but 
in  recent  years  the  manufacture  has  undergone  com- 
plete change.  Most  of  the  best  enamels  on  the  market 
have  not  an  ounce  of  varnish  in  their  composition. 
The  material  which  takes  its  place  is  specially  treated, 
or  thickened  with  pure  raw  linseed  oil,  known  when  it 
was  first  introduced  as  "  Stand  oil."  This  produces  a 
remarkably  glossy  effect,  particularly  when  it  is  ground 
with  zinc  oxide  which,  it  should  be  mentioned,  is  the 
only  successful  pigment  that  can  be  used  in  the  pre- 
paration of  first-class  enamels.  Lithopone  is  sometimes 
used  for  the  purpose,  but  gives  very  inferior  results. 
Enamels  are  made  in  two  varieties,  one  intended  for 
outside  use,  and  the  other  for  inside  work,  but  the 
outside  enamel  is  frequently  used  on  interior  work  also. 
Forty  years  ago  enamel  work  in  the  best  drawing-room 
was  a  very  formidable  undertaking.  As  many  as  a 
dozen  coats  would  be  sometimes  given  and  each  one 
had  to  be  very  carefully  rubbed  down  to  a  perfectly 
level  surface.  The  finish  was  made  with  several  coats 
of  French  oil  or  other  very  pale  varnish.  Nowadays, 
one  may  produce  just  as  good  a  job  with  very  much  less 
work.  In  applying  glossy  enamel  it  is  essential  to 
obtain  a  perfectly  level  surface  because  the  gloss  will 
obviously  accentuate  any  unevenness  or  inequality.  If 
necessary,  the  work  must  be  brought  up  level  by  using 
hard  stopping  which  is  a  mixture  of  equal  parts  of  white 
lead  and  ordinary  putty.  The  surface  is  then  well 
rubbed  down  and  at  least  two  coats  of  undercoating  are 
then  applied.  These  undercoats,  it  may  be  mentioned, 
are  nearly  all  made  from  lithopone  which  possesses,  as 
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already  remarked,  such  splendid  body  and  spreading 
qualities.  It  is  not  desirable  to  use  white  lead  under 
white  enamel  as  it  has  a  tendency  to  turn  such  enamel 
yellow.  Lithopone  being  a  zinc  paint,  is  free  from  this 
tendency.  The  last  coat  immediately  under  the  enamel 
will  be  mixed  without  oil,  or,  at  least,  only  the  oil  which 
has  been  used  in  grinding.  This  gives  a  flat  surface  to 
which  the  enamel  will  easily  adhere.  The  work  at  this 
stage  should  present  an  appearance  which  is  perfect  in 
itself,  that  is  to  say,  absolutely  level  and  uniform,  and 
one  which  the  application  of  a  coat  of  varnish  would 
really  give  the  same  effect  as  the  enamel,  although  the 
latter,  containing  a  pigment,  produces  better  results. 
The  enamel  should  be  applied  freely,  that  is  to  say, 
should  be  regarded  almost  as  a  varnish.  Some  con- 
siderable skill  is  required  in  getting  on  the  surface  a 
maximum  quantity  of  enamel  without  using  sufficient 
to  cause  "  runs."  With  this  object  the  painter  always 
takes  care  to  finish  his  job,  such  as  a  door,  by  drawing 
his  brush  from  the  bottom  in  an  upward  direction  to 
distribute  any  of  the  enamel  which  may  have  run  down. 
A  single  coat  of  enamel  is  often  regarded  as  sufficient, 
but  in  the  very  best  work  it  is  desirable  to  rub  the 
surface  down,  preferably  by  means  of  powdered  pumice- 
stone  and  water  applied  with  a  piece  of  felt,  to  a  dull 
finish  taking  great  care  not  to  cut  through  the  enamel, 
particularly  on  the  mouldings  and  sharp  edges.  A  final 
coat  of  enamel  on  such  a  surface  will  give  what  may 
be  regarded  as  a  perfect  piece  of  work. 

FLAT  ENAMELS. — "  Flat  Wall  Paints  "  (q.v.)  have,  to 
a  considerable  extent,  superseded  flat  enamels,  but  the 
latter  are  still  used  to  some  not  inconsiderable  extent 
because  of  their  durability.  The  following  recipes  will 
be  found  useful  for  reference — 

Grind  80  parts  by  weight  of  condensed  French  zinc 
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white,  green  seal,  in  a  vehicle  composed  of  10  parts  of 
varnish  made  from  Kauri  gum  made  of  only  10  gall, 
of  oil  to  100  Ib.  of  gum,  three  parts  of  palest  lithograph 
varnish,  10  parts  of  pure  turpentine.  This  will  produce 
100  Ib.  of  soft  paste  base,  let  it  stand  for  48  hours, 
cover  it  with  some  turpentine  to  keep  it  from  skinning 
over,  then  thin  down  with  24  Ib.  by  weight  of  turpen- 
tine to  the  100  Ib.  by  weight  of  paste.  By  grinding 
calcined  borax  in  varnish  or  pale  oil  and  turps  and  add- 
ing as  much  as  constitutes  J  Ib.  of  dry  borax  to  the 
above  base,  it  will  tend  to  make  the  material  dead  flat 
on  drying.  These  flat  enamels  may  be  tinted  to  any 
desired  effect  with  colours  ground  in  oil,  if  only  small 
proportions  are  required,  otherwise  the  colours  used 
should  be  ground  in  Japan  and  thinned  with  turpentine. 

"  EGGSHELL  FLAT  OR  PREPARATION  FOR  ENAMEL." 
Oxide  of  zinc  in  oil    .          .          .          .     100 
Linseed  Oil          .  -      •'- .          .          .          .          4 
Turpentine  .          .          .          .   •       .       22 

Driers          .          .          .          .          .          .3 

"  TRUE  FLATTING." 

Oxide  of  Zinc  in  Oil  ...         .          .55 
Oxide  of  Zinc  in  Turps       ...       32 

Linseed  Oil Nil 

Turpentine       .  ;.          .  C       *          .  .       .        10 
Driers         .  .      *   .          .          .         3 

NOTE. — The  use  of  oxide  of  zinc  ground  in  turpentine 
as  an  ingredient  of  flatting  is  an  important  practical 
"  wrinkle  "  well  known  to  French  and  a  few  English 
painters.  It  is  hardly  possible  to  obtain  a  true  "  flat  " 
with  oxide  of  zinc  except  by  this  means. 

The  first  of  these  recipes  is  reprinted  from  Uebele's 
Paint  Mixing  and  Colour  Grinding,  and  the  last  two 
from  Oxide  of  Zinc,  Its  Nature,  Properties  and  Use  (Office 
of  The  Decorator). 
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SPREADING  CAPACITY  TABLE  OF  READY-MIXED  PAINTS, 
UNDERCOATS,  VARNISH  AND  ENAMELS. 

From  the  Author's  Painters'  Pocket  Book. 


Ready-Mixed  Paints  in  Oil — 
First  coat  on  wood  or  plaster 
Second  coat  on  wood  or  plaster    . 
Finishing  coat  on  wood  or  plaster 

Ready-Mixed  Paints  in  turps  when  used  on 
an  oil  coat   ...... 

Underrating  ready  for  use — 
The  ordinary  "  flatting  type  " 
The  "  flowing-out  "  type 

"  Paste  "  undercoatings  to  thin  with  turps 


Per  gall. 
450  to  495  sq.  ft. 


540 
675 


585 
765 


765    „    810 


765 
675 

315 


810 
720 

360 


7  Ib.  require  1£  pt.  turps  covers 
Varnish  (on  a  non-absorbent  surface]  — 

The  easy-bodied  type   .          .          .          .     810    ,,    900 

The  full-bodied  type     .          .          .          .     765    „    810      „ 

Second  cost  30  per  cent.  more. 
Enamel,  Flat  and  Gloss  — 

The  easy-bodied  type   .          .          .          .     675    ,,    810      „ 

The  full-bodied  type     ....     630    „    675      ,.. 
Water  Paints,  Paste  — 

7  Ib.  reduced  on  bare  plaster         .          .     270    ,,    315 

The  same  figures  to  the  finishing  coat. 

NOTE.  —  The  same  figures  may  be  applied  to  the  finishing  coat, 
because,  although  there  is  less  suction,  the  material  is  used 
more  "  round." 


SPREADING  POWERS  OF  VARIOUS  MATERIALS  WHEN  MIXED 
WITH  OIL  TO  A  WORKING  CONSISTENCY. 

(Based  on  Hurst  and  Cruickshank  Smith.) 


Covers  on  Wood 

Covers 

Covers 
on  sized 

10  Ib.  of 

1st  Coat. 

2nd  Coat. 

on 

Metals. 

Plastered 
Wall. 

Red  Lead 

sq.  ft. 
112 

sq.  ft. 
252 

sq.  ft. 
477 

sq.  ft. 
324 

White  Lead      . 

221 

324 

648 

362 

Oxide  of  Zinc            .   j       378 

453 

1,134 

504 

Red  Oxide  of  Iron     .   i       453 

540 

870 

Raw  Linseed  Oil 

756 

872 

1,417 

Boiled  Linseed  Oil   . 

412 

540 

1,296 
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RELATIVE  COST  OF  PAINTS. 

(Cruicshank  Smith.} 


White 
Lead. 

Oxide 
of  Zinc. 

Red 
Lead. 

Red 
Oxide. 

Covering  capacity,  in  sq.  yd. 

per  cwt. 

806 

1,411 

594 

1,083 

Price  per  cwt.  in  shillings   . 

32 

36 

32 

28 

Cost  (in  shillings)  per  100  sq. 

ft  

0-44 

0-28 

0-60 

0-28 

Times  painted  in  20  years 

5 

5 

3 

7 

Cost  in  shillings  per  100  sq.  ft. 

for  20  years 

2-20 

1-40 

1-80 

1-96 

Relative  economic  value,  the 

highest   being    represented 

by  100     .          .          . 

64 

100 

77 

71 

COLOURS  AND  PIGMENTS,  PERMANENT  AND  OTHERWISE 

(Based  on  Toch) 

All  the  following  pigments  are  absolutely  permanent, 
and  can  be  mixed  with  each  other  (or  used  separately) 
without  interacting  upon  each  other.  They  are  un- 
affected by  light. 


Alizarin  Crimson 

Alizarin  Orange 

Alizarin  Scarlet 

Alizarin  Carmine 

Asphaltum 

Aureolin 

Baryta  White 

Barytes 

Bitumen 

Black  Lead 

Blanc  Fixe 

Blue  Black 

Blue  Verditer 

Brilliant  Ultramarine 

Blue 

Blue  Black 

Bronze  Green 

Brown  Lake 

Brown  Ochre 


Burnt  Roman  Ochre 
Burnt  Sienna 
Burnt  Umber 
Cadmium  Yellow 
Cadmium  Orange 
Cadmium  Yellow  (pale) 
Caledonian  Brown 
Cappah  Brown 
Carmine  in  Oil 
Cassel  Earth 
Cerulean  Blue 
Charcoal  Black 
Charcoal  Grey 
China  Clay 
Chinese  Blue 
Chinese  Vermilion 
Chinese  White 
Chrome  Oxide 
Chrome  Red 
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COLOURS  AND  PIGMENTS — (contd.\ 
Cinnabar  Greens,  1,  2  and  3 
Cobalt  Green 
Cobalt  Violet 
Cobalt  Yellow 
Cologne  Earth 
Constant  White  (a) 
Copal  Megilp 
Cork  Black 
Davey's  Grey 
Deep  Madder 
Extract  of  Vermilion 
Field's  Orange  Vermilion 
French  Blue 
French  Ultramarine 
French  Vermilion 
French  Veronese  Green 
Foundation  White 
Gallstone 
Geranium  Lake 
Geranium  Madder 
Gold  Ochre 
Graphite 

Green  Ultramarine 
Green  Lakes,  2  and  3 
Gypsum 
Indian  Lake 
Indian  Purple  (Oil) 
Indian  Purple  (Water) 
Indian  Red 
Ivory  Black 
Kaolin 

King's  Yellow  (Oil) 
King's  Yellow  (White) 
Leitch's  Blue 
Light  Red 
Madder  Carmine 
Madder  Carmine  (extra) 
Malachite  Green 
Manganese  Violet 
Mars  Brown 
Mars  Orange 
Mars  Red 
Mars  Violet 
Mars  Yellow 
Megilp 

Mineral  Gray 
Mineral  White 


Minium 

Monochrome  Tints  (warm) 
Monochrome  Tints  (cool) 
Mummy 

Naples  Yellow,  French 
Naples  Yellow,  Greenish 
Neutral  Orange 
Neutral  Tint  (Oil) 
Neutral  Tint  (Water) 
New  Blue 
Nottingham  White 
Olive  Green  (Water) 
Orpiment 
Oxford  Ochre 
Oxide  of  Chromium 
Oxide   of   Chromium,    Trans- 
parent 

Payne's  Gray  (Water) 
Permanent  Blue 
Permanent  Green,  Light 
Permanent  Green,  Medium 
Permanent  Green,  Deep 
Permanent  Violet 
Permanent  White 
Permanent  Yellow 
Plumbago 
Primrose  Aureolin 
Primrose  Yellow 
Prussian  Brown 
Prussian  Green  (Water) 
Pure  Scarlet 
Purple  Lake 
Purple  Madder 
Raw  Sienna 
Raw  Umber 
Red  Ochre 
Rembrandt's  Madder 
Roman  Ochre 
Roman  Sepia 
Rose  Lake 
Ruben's  Madder 
Sap  Green  (Water) 
Satin  White 
Scarlet  Madder 
Scarlet  Red 
Scarlet  Vermilion 
Sepia  (Water) 
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COLOURS  AND  PIGMENTS — (contd.). 

Spanish  White  Venetian  Red 

Strontian  White  Vermilion  Pale 

Sky  Blue  Verona  Brown 

Smalt  Veronese  Green 

Terra-Alba  Viridian 

Terra-Rose  Whiting 

Terra-Verte  Warm  Sepia 

Transparent  Gold  Ochre  Yellow  Ochre 

Tuscan  Red  ZinC  Green 

Ultramarine  (Genuine)  Zinc  Oxide 

Ultramarine  Ash  Zinc  White 
Vandyke  Madder 

Pigments  which  are  absolutely  permanent  when  used 
alone,  but  are  not  permanent  when  mixed  with  other 
colours — 

Antwerp  Blue  Ochre 

Cobalt  Blue  Para  Red 

Emerald  Green  Paris  Blue 

Flake  White  Prussian  Blue 

Hooker's  Green  Ultramarine  (Artificial) 

Madder  Lake  Vermilion 

Pigments  which  dry  slowly  and  irregularly — 

Alizarin  Yellow  Lampblack 

Alizarin  Green  Magenta 
Alumina  White  or  Lake  White     Mauve 

Bone  Brown  Orange  Cadmium 

Brown  Madder  Payne's  Gray  (Oil) 

Brown  Pink  Rose  Daree 

Carbon  Black  Sap  Green  (Oil) 

Carmine  Lake  Scarlet  Lake 

Crimson  Lake  Sepia  (Oil) 

Crimson  Madder  Vandyke  Brown 

Gamboge  Violet  Carmine 

Indian  Yellow  Yellow  Lake 

Pigments  which  are  affected  by.  sulphur  gases  and 
impure  air — • 

Chrome  Green  Naples  Yellow  (Light) 

Chrome  Orange  Naples  Yellow  (Medium) 

Chemnitz  White  Naples  Yellow  (Deep) 

Emerald  Green  Naples  Yellow  (Reddish) 

Flake  White  Silver  White 

Lemon  Yellow  Verdigris 

Naples  Yellow  (Oil)  White  Lead 
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Pigments  which  are  affected  by  light — 

Brunswick  Green  Pink  Madder 

Gamboge  Rose  Daree 

Lithopone  Rose  Madder 

Orris  White  Sepia  (Oil) 

Pigments  which  may  be  regarded  as  being  fugitive- 
Bistre  (Water)  Italian  Pink 
Brown  Pink  Magenta 
Burnt  Carmine  Mauve  Lake 
Carmine  in  Water  Olive  Green  (Oil) 
Chrome  Green  Prussian  Green 
Citron  Yellow  Verdigris 
Crimson  Lake  Violet  Carmen 
Dutch  Pink  Yellow  Carmen 
Indigo 


INDEX 


APPLICATION  of  paint,  49 
Asbestine,  27 

BARYTES,  25 

Basic  sulphate  of  lead,  22 

Benzol,  44 

Black  pigments,  27 

—  varnish,  95 
Bleached  linseed  oil,  42 
Bleeding  reds,  31 
Blue  pigments,  33 
Body  of  paints,  7 
Boiling  oil  for  varnish,  90 

CALCIUM  carbonate,  26 
Carter  white  lead,  21 
Chalk,  26 
Characteristics  of  a  good  paint, 

1 
Chemical  Engineer,  The,  83 

pigments,  2 

Chinese  blue,  35 

white,  24 

Chrome  green,  36 

yellow,  35 

Clay,  27 
Cobalt  blue,  34 
Colour  of  paints,  5 
Colours,  permanent,   103 
Combination  paints,   17 

paint  mill,  74 

Commercially  pure  paints,  4 
Cone  mill,  77 

DEFINITION  of  paint,  1 
Designing  paints,   13 
Disintegrator,  79 
Distempering  on  wallpaper,  60 
Distempers,  58 

,  washable,  59 

Dryers,  65 


EARTH  pigments,  38 
Economy  of  re-painting,  54 
Edge  runner,  73 
Eggshell  flat,  101 
Elastic  carriage  varnish,  94 
Elasticity  of  paints,  6 
Emerald  green,  37 
Enamels,  95 
Extenders  of  paint,  25 
Extracting  oil  from  a  paint,  1 1 

FAST  reds,  32 
Fineness  of  paints,  9 
Flake  white,  24 
Flat  enamels,   100 

wall-paints,  61 

Flatting  oil,  62 

varnishes,  94 

Formulae  for  paints,  48 
French  polish,  97 

GOLD  size,  95 

Good  paint,  characteristics  of 

a,  1 

Graphite  paint,  28 
Granite  roller-mill,  72,  82 
Green  pigments,  36 
Greys,  mixing,  46 

HEMPSEED  oil,  41 
How  a  paint  dries,  63 

INDIAN  red,  29 
Inferior  paints,   18 

LEAD,  sulphate  of,  22 
Levigation,  78 
Linseed  oil,  41 
Lithopone,  23 

MACHINERY     used     in     paint 
making,  72 
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Manufacture  of  oil  varnishes, 

90 
Mixture  of  pigments  in  a  paint, 

11 

NATURAL  pigments,  2,  38 

OCHRE,  35,  38 
Oil  varnishes,  90 

PAINT  and  Varnish  Society,  2 

,  characteristics  of  a  good, 

1. 

,  definition  of,   1 

,  drying  of,  63 

making,    pigments    used 

in,  20 

mixing,  46,  48 

spraying,  52 


Painters'  cone  mill,  76 
Paints,  service  tests  of,  67 
Pigments  used  in  paint  mak- 
ing, 20 

Plant  in  paint  works,  84 
Poppyseed  oil,  41 
Prussian  blue,  33 
Pure  paint,  3 

QUANTITY  of  oil  required  when 
grinding  paints,  56 

READY-MIXED  paint,  3 
Ready-prepared  paints,  14 
Red  pigments,  29 

-  lead,  30 
Rubbing  varnish,  93 

SERVICE  tests  of  paints,  67 
Sienna,  36 
Sifting  machine,  78 
Silica,  26 


Spirit  varnishes,  97 
Spreading  capacity  of  paints,  8 
Straining  paint,  49 
Sublimed  pigments,  2 

white  lead,  24 

Sulphate  of  barium,  26 

of  lead,  22 

TERRA-verte,  37 

Thin  coat  of  paint  desirable,  5 1 
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E.  A.  COPE.     In  crown  8vo,  cloth,  180  pp.       ......    Net       3/8 

CIVIL  SERVICE 

CIVIL  SERVICE  GUIDE.  By  A.  J.  LAWFORD  JONES.  In  crown  8vo,  cloth,  129  pp.  Net  1/6 
DIGESTING  RETURNS  INTO  SUMMARIES.  By  A.  J.  LAWFORD  JONES,  of  H.M. 

Civil  Service.     In  crown  8vo,  cloth,  84  pp.       ......     Net       2/- 

COPYING  MANUSCRIPT,  ORTHOGRAPHY,  HANDWRITING,  etc.    By  the  same 

Author.  Actual  Examination  Papers  only.  In  foolscap  folio,  48  pp.  .  Net  21- 
CIVIL  SERVICE  HANDWRITING  GUIDE  AND  COPY  BOOK.  By  H.  T.  JESSOP, 

B.Sc.     In  crown  410,  32  pp Net       6d. 

CIVIL  SERVICE  AND  COMMERCIAL  COPYING  FORMS.  In  crown  8vo,  40  pp.  Net  6d. 
RULED  FORMS  FOR  USE  WITH  THE  ABOVE.  Books  I  and  H.  Each  foolscap 

folio,  40  pp 8d. 

CIVIL  SERVICE  AND  COMMERCIAL  LONG  AND  CROSS  TOTS.    Two  Series,  each 

in  crown  8vo,  48  pp.      ..........    Net       6d. 

CIVIL  SERVICE  ARITHMETIC  TESTS.     By  P.  J.  VARLEY-TIPTON.     In  crown  8vo, 

cloth,  102  pp Net      1/3 

CIVIL  SERVICE  ESSAY  WRITING.     By  W.  J.  ADDIS,  M.A.     In  crown  8vo,  limp 

cloth,  108  pp Net       1/8 

STUDIES  IN  ESSAY  WRITING.     By  V.  P.  PEACOCK.   In  crown  8vo,  64  pp.    Paper  Net       6d. 

Cloth  Net       9d. 
CIVIL  SERVICE  PRACTICE  IN  PRECIS  WRITING.    Edited  by  ARTHUR  REYNOLDS, 

M.A.  (Oxon.).     In  crown  8vo,  cloth,  24.0  pp.    ......     Net       2/8 

ELEMENTARY  PRECIS  WRITING.     By  WALTER  SHAWCROSS,  B.A.     In  crown  8vo, 

cloth,  80  pp Net       1/3 


GUIDE  TO  INDEXING  AND  PRECIS  WRITING.     By  W.  J.  WESTON,  M.A.,  B.Sc. 

(Lond.),  and  E.  BOWKER.  In  crown  8vo,  cloth,  no  pp.  .  .  .  Net  1/6 

INDEXING  AND  PRECIS  WRITING.  By  A.  J.  LAW  FORD  JONES.  In  crown  8vo, 

cloth,  144  PP Net  21- 

EXERCISES  AND  ANSWERS  IN  INDEXING  AND  PRECIS  WRITING.  By  W.  J. 

WESTON,  M.A.,  B.Sc.  (Lond.).     In  crown  8vo,  cloth,  144  pp.  .         .         .     Net       1/8 


ENGLISH  AND  COMMERCIAL  CORRESPONDENCE 

FIRST  STEPS  IN  COMMERCIAL  ENGLISH.    By  W.  J.  WESTON,  M.A.,  B.Sc.  (Lond.). 

In  crown  8vo,  limp  cloth,  80  pp.    ........     Net        1/3 

FIRST  STEPS  IN  BUSINESS  LETTER  WRITING.  By  FRED  HALL,  M.A.,  B.Com., 

F.C.I.S.,  etc.     In  crown  8vo,  limp  cloth,  80  pp.        .....     Net       1/3 

GUIDE  TO  COMMERCIAL  CORRESPONDENCE  AND  BUSINESS  COMPOSITION. 

By  W.  J.  WESTON,  M.A.,  B.Sc.  (Lond.).   In  crown  8vo,  cloth,  146  pp.,with  many 

facsimile  commercial  documents  .........        1/(J 

MANUAL  OF  COMMERCIAL  ENGLISH.  By  WALTER  SHAWCROSS,  B.A.  Including 

Composition  and  Precis  Writing.  In  crown  8vo,  cloth  gilt,  234  pp.  .  .  Net  2/6 
HOW  TO  TEACH  COMMERCIAL  ENGLISH.  By  WALTER  SHAWCROSS,  B.A.  In 

crown  8vo,  cloth  gilt,  160  pp  .........     Net       2/6 

COMMERCIAL  CORRESPONDENCE  AND  COMMERCIAL  ENGLISH.  In  crown  8vo, 

cloth,  272  pp.       .         .  .......        2/8 

ENGLISH  MERCANTILE  CORRESPONDENCE.  In  crown  8vo,  cloth  gilt,  260  pp.  3/- 
FIRST  STEPS  IN  BUSINESS  COMPOSITION.  Edited  by  R.  W.  HOLLAND,  M.A., 

M.Sc.,  LL.D.     In  crown  8vo,  limp  cloth,  80  pp  ......     Net       1/3 

ENGLISH  COMPOSITION  AND  CORRESPONDENCE.  By  J.  F.  DAVIS,  D.Lit.,  M.A., 

LL.B.  (Lond.).     In  crown  8vn,  cloth,  118  pp  .......     Net        1  6 

A  GUIDE  TO  ENGLISH  COMPOSITION.  By  the  Rev.  J.  H.  BACON.  112  pp.  cloth 

Not         1  /ft 

ENGLISH  GRAMMAR.    New  Edition,  Revised  and  Enlarged  by  C.  D.  PUNCHARD, 

B.A.  (Lond.).     In  crown  8vo,  cloth,  142  pp.     ......     Net       21- 

ENGLISH  GRAMMAR  AND  COMPOSITION.  By  W.  J.  WESTON,  M.A.,  B.Sc. 

(Lond.).     In  crown  8vo,  cloth,  320  pp.    .......     Net       3/6 

SELF-HELP  EXERCISES  IN  ENGLISH  (Reform  Method).  In  crown  8vo,  limp 

cloth,  80  pp  ............     Net       1/3 

NOTES  OF  LESSONS  ON  ENGLISH.  In  crown  8vo,  cloth,  208  pp.  .  .  Net  3/6 
PUNCTUATION  CHART.  Size  7$  in.  by  9$  in.,  mounted  on  card  eyeletted  and 

strung          ............     Net       2d. 

PUNCTUATION  AS  A  MEANS  OF  EXPRESSION.  By  A.  E.  LOVELL,  M.A.  In 

crown  8vp,  cloth,  80  pp.         .........     Net       I/- 


<S«  CIVIL  SERVICE,  page  4  and  above.) 
STUDIES  IN  ELOCUTION.    By  E.  M.  CORBOULD  (Mrs.  Mark  Robinson).    With  over 

100  selections  for  Reciters  and  Readers.  In  crown  8vo,  cloth  gilt,  270  pp  Net  2/8 
POCKET  DICTIONARY.  Royal  32010,  5  in.  by  3  in.  .cloth  gilt,  362  pp.  .  .  Net  1/6 
COMMERCIAL  DICTIONARY.  In  foolscap  8vo,  paper  boards,  192  pp.  .  .  Net  l/- 
BOOK  OF  HOMONYMS.  With  copious  Exercises  on  Homogeneous,  and  Homo- 

phonous  Words  and  chapters  on  Compound  Hyphenated  Words,  etc.       By  B.  S. 

BARRETT.     In  crown  8vo,  cloth,  203  pp.          ......     Met       21- 

COMMERCIAL  GEOGRAPHY 

FIRST  STEPS  IN  COMMERCIAL  GEOGRAPHY.  By  JAMES  STEPHENSON,  M.A., 
B.Com.  There  are  16  maps  and  diagrams  included.  In  crown  8vo,  limp  cloth, 
80  pp  .............  Net  1/3 

THE  WORLD  AND  ITS  COMMERCE.     In  crown  8vo,  cloth,  128  pp.,  with  34  maps  .        1/8 

THE  ELEMENTS  OF  COMMERCIAL  GEOGRAPHY.  By  C.  H.  GRANT,  M.Sc., 

F.R.Met.Soc.  In  crown  8vo,  cloth,  140  pp.  ......  Net  21- 

COMMERCIAL  GEOGRAPHY  OF  THE  BRITISH  ISLES.  In  crown  8vo,  cloth, 
150  pp.,  with  34  coloured  maps  and  plates,  three  black  and  white  maps,  and 
other  illustrations  ..........  Net  2'- 

COMMERCIAL  GEOGRAPHY  OF  THE  BRITISH  EMPIRE  ABROAD  AND 
FOREIGN  COUNTRIES.  In  crown  8vo,  cloth,  205  pp.,  with  35  coloured  maps 
and  plates,  n  black  and  white  maps,  and  end-paper  maps  .  .  .  Net  2/~ 

COMMERCIAL  GEOGRAPHY  OF  THE  WORLD.  In  crown  Svo,  cloth,  350  pp.,  with 

about  90  maps  and  plates  .........  Net  3/8 
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EXAMINATION  NOTES  ON   COMMERCIAL   GEOGRAPHY.     By  W.   P.   ROTTER, 

M.Com.  Size  6j  in.  bv  3*  in.,  cloth,  120  pp Net  1/8 

COMMERCIAL  ATLAS  OF  THE  WORLD.  In  crown  4to,  cloth,  128  pp.,  58  maps 

and  explanatory  text    ..........     Net       2/6 

ECONOMIC  GEOGRAPHY.  (See  "ECONOMICS"  below.) 

COMMERCIAL  HISTORY 

THE  ELEMENTS  OF  COMMERCIAL  HISTORY.  By  FRED  HALL,  M.A.,  B.Com., 

F.C.I.S.  In  crown  8vo,  cloth,  164  pp.  .......  Net  2/~ 

COMMERCIAL  HISTORY.  By  J.  R.  V.  MARCH  ANT,  M.A.  In  crown  8vo,  cloth 

gilt,  272  pp 3/8 

ECONOMIC  HISTORY.     (See  "  ECONOMICS  "  below.) 

ECONOMICS 

THE  ELEMENTS  OF  POLITICAL  ECONOMY.  By  H.  HALL,  B.A.  In  crown  8vo, 

cloth,  140  pp.  ...........  Net  2F- 

GUTOE  TO  POLITICAL  ECONOMY.  By  F.  H.  SPENCER,  D.Sc.,  LL.B.  In  crown  8 vo, 

cloth  gilt,  232  pp Net  3/8 

OUTLINES  OF  THE  ECONOMIC  HISTORY  OF  ENGLAND  :  A  Study  in  Social 
Development.  By  H.  O.  MEREDITH,  M.A.,  M.Com.  In  demy  8vo,  cloth  gilt, 

ECONOMIC  GEOGRAPHY.    By  JOHN*  MCFARLANE,  M.A.,  M.Com.     In' demy  Bvd, 

cloth  gilt,  568  pp.,  18  illustrations  .          .     •     .          .          .         .         .         .     Net       8/8 

THE  HISTORY  AND  ECONOMICS  OF  TRANSPORT.  By  A.  W.  KIRKALDY,  M.A., 

B.Litt.   (Oxford),   M.Com.   (Birm.),   and   A.    DUDLEY   EVANS.     In    demy   8vo, 

cloth  gilt,  350  pp Net  7/8 

DICTIONARY  OF  ECONOMIC  AND  BANKING  TERMS.  By  W.  J.  WESTON,  M.A., 

B.Sc.  and  A.  CREW,  Barrister-at-Law.  In  crown  8vo,  cloth  gilt,  150  pp.  Net  2/6 
ECONOMICS  FOR  BUSINESS  MEN.  By  W.  J.  WESTON,  M.A.,  B.Sc.  (Lond.).  In 

crown  8vo,  130  po.,  cloth       .........     Net       2/- 

THE  ECONOMICS  OF  TELEGRAPHS  AND  TELEPHONES.  By  JOHN  LEE,  M.A. 

In  crown  8vo,  cloth  gilt,  92  pp.      .         ..         .         .         .          .         .          .     Net       2/8 

OUTLINES  OF  LOCAL  GOVERNMENT.  By  JOHN  J.  CLARKE,  M.A.,  F.S.S.  In 

crown  8vo,  83  pp.       ..........     Net       l/- 

OUTLINES  OF  CENTRAL  GOVERNMENT.  By  the  same  Author.  In  crown  8vo. 

90  PP Net      I/- 

BANKING  AND  FINANCE 

THE  ELEMENTS  OF  BANKING.  ByJ.P.GANDY.  In  crown  8vo,  cloth,  140  pp.  Net  2/- 
BANK  ORGANIZATION,  MANAGEMENT,  AND  ACCOUNTS.  By  J.  F.  DAVIS,  M.A., 

D.Lit.,  LL.B.  (Lond.)  In  demy  8vo,  cloth  gilt,  165  pp.,  with  forms  .  .  Net  5/- 
MONEY,  EXCHANGE,  AND  BANKING.  In  their  Practical  Theoretical,  and  Legal 

Aspects.     By  H.  T.  EASTON,  A.I.B.     Second  Edition,  Revised.     In  demy  8vo, 

cloth,  312  pp Net  6/- 

PRACTICAL  BANKING.  By  J.  F.  G.  BAGSHAW.  With  Chapters  on  The  Principles 

of  Currency,  by  C.  F.  HANNAFORD,  A.I.B. ,  and  Bank  Book-keeping,  by  W.  H. 

PEARD.     In  dpmv  8vo,  cloth  gilt,  about  »oo  pp.       .....     Net       6/- 

BANKERS'  SECURITIES  AGAINST  ADVANCES.  By  LAWRENCE  A.  FOGG, 

Cert.  A.I.B.  In  demy  8vo,  cloth  gilt,  123  pp Net  5/- 

FOREIGN  EXCHANGE.  A  PRIMER  OF.  By  W.  F.  SPALDING.  In  crown  8vo., 

cloth,  108  pp. Net  3/8 

FOREIGN  EXCHANGE  AND  FOREIGN  BILLS  IN  THEORY  AND  IN  PRACTICE.  By 

W.  F.  SPALDING.  Cert.  A.I.B.  In  demy  8vo,  cloth  gilt,  227  pp.  .  .  Net  7/8 
EASTERN  EXCHANGE.  By  W.  F.  SPALDING.  In  demy  8vo,  cloth,  375  pp., 

illustrated Net  12/6 

TALKS  ON  BANKING  TO  BANK  CLERKS.  By  H.  E.  EVANS.  In  crown  8vo, 

cloth Net  2/8 

SIMPLE  INTEREST  TABLES.  By  WILLIAM  SCHOOLING.  In  crown  4to,  cloth 

gilt Net     21/- 

INSURANCE 

THE  ELEMENTS  OF  INSURANCE.  By  J.  ALFRED  EKE.  In  crown  8vo,  cloth, 

140  pp Net  l/- 

INSURANCE.  By  T.  E.  YOUNG,  B.A.,  F.R.A.S.  A  complete  and  practical  exposition. 
With  sections  on  Workmen's  Compensation  Insurance, by  W.  R.  STRONG,  F.I.A., 
and  The  National  Insurance  Scheme,  by  VYVYAN  MARR,  F.F.A.,  F.I.A.  Third 
Edition.  Revised  and  Enlarged.  In  demy  8vo,  cloth  gilt,  440  pp.  .  .  Net  10/6 

6 


GUIDE  TO  LIFE  ASSURANCE.  By  S.  G.  LEIGH,  F.I.A.  In  crown  8vo,  cloth  gilt, 

102  pp.  ............  Net  2/fl 

INSURANCE  OFFICE  ORGANIZATION,  MANAGEMENT,  AND  ACCOUNTS.  By 
T.  E.  YOUNG,  B.A.,  F.R.A.S.,  and  RICHARD  MASTERS,  A.C.A.  Second  Edition, 
Revised.  In  demy  8vo,  cloth  gilt,  146  pp Net  6/- 

GUIDE  TO  MARINE  INSURANCE.  By  HENRY  KEATE.  In  crown  8vo,  cloth  gilt, 

203  PP Net  3/6 

THE  PRINCD?LES  OF  MARINE  LAW.     (See  p.  n.) 

SHIPPING 

SHIPPING.  By  A.  HALL  and  F.  HEYWOOD.  In  crown  8vo,  cloth,  136  pp.  .  Net  2»'« 
SHIPPING  OFFICE  ORGANIZATION,  MANAGEMENT,  AND  ACCOUNTS.  By 

ALFRED  CALVERT.  In  demy  8vo,  cloth  gilt,  203  pp.  ....  Net  8/- 
THE  EXPORTER'S  HANDBOOK  AND  GLOSSARY.  By  F.  M.  DUDENEY.  With 

Foreword  by  W.  EGLINGTON.  In  demy  8vo,  cloth  gilt,  254  pp.  .  .  Net  8/- 
CONSULAR  REQUIREMENTS  FOR  EXPORTERS  AND  SHIPPERS  TO  ALL  PARTS 

OF  THE  WORLD.  By  J.  S.  NOWERY.  In  crown  8vo,  cloth,  82  pp.  .  Net  2/8 

CASE  AND  FREIGHT  COSTS.  The  principles .  of  calculation  relating  to  the  cost 

of,  and  freight  on,  sea  or  commercial  cases.     By  A.  V.'.  E.  CROSFIELD.     In  crown 

8vo,  cloth,  62  pp.          ..........     Net       2/- 

HOW  TO  DO  BUSINESS  WITH  RUSSIA.  By  C.  E.  W.  PETERSSON  and  W.  BARNES 

STEVENI.     In  demy  8vo,  cloth,  200  pp Net       5/~ 

SECRETARIAL  WORK 

COMPANY  SECRETARIAL  WORK.  By  E.  MARTIN,  F.C.I.S.  In  crown  8vo, 

cloth,  154  PP Net  1/8 

GUIDE  TO  COMPANY  SECRETARIAL  WORK.  By  O.  OLDHAM,  A.C.I.S.  In 

crown  8vo,  cloth  gilt,  256  pp.  ........  Net  3/8 

THE  COMPANY  SECRETARY'S  VADE  MECUM.  Edited  by  PHIUP  TOVEY,  F.C.I.S. 

Second  Edition,  Enlarged  and  Revised.  In  foolscap  8vo,  cloth,  247  pp.  .  Net  21- 

GUIDE  FOR  THE  COMPANY  SECRETARY.  By  ARTHUR  COLES,  F.C.I.S.  Illus- 
trated with  75  facsimile  forms.  Second  Edition,  Revised  and  Enlarged.  In 
demv  8vo,  cloth  gilt,  432  pp.  ........  Net  6/- 

SECRETARY'S  HANDBOOK.  Edited  by  HERBERT  E.  BLAIN.  In  demy  8vo, 

cloth  gilt,  1 68  pp.  Net  5/- 

THK  CHAIRMAN'S  MANUAL.  By  GURDON  PALIN,  of  Gray's  Inn,  Barrister-at-Law, 

and  ERNEST  MARTIN,  F.C.I.S.  In  crown  8vo,  cloth  gilt,  192  pp.  .  .  Net  3/8 

PROSPECTUSES:  HOW  TO  READ  AND  UNDERSTAND  THEM.  By  PHILIP 

TOVEY,  F.C.I.S.  In  demy  8vo,  cloth  gilt,  109  pp Net  2/6 

OUTLINES  OF  TRANSFER  PROCEDURE  IN  CONNECTION  WITH  STOCKS, 
SHARES,  AND  DEBENTURES  OF  JOINT  STOCK  COMPANIES.  By  F.  D. 
HEAD,  B.A.  (Oxon),  of  Lincoln's  Inn,  Barrister-at-Law.  In  demy  8vo,  cloth 
gilt,  112  pp Net  2/6 

THE  TRANSFER  OF  STOCKS,  SHARES,  AND  OTHER  MARKETABLE  SECURI- 
TIES. A  Manual  of  the  Law  and  Practice.  By  F.  D.  HEAD,  B.A.  (Oxon).  Second 
Edition,  Revised  and  Enlarged.  In  demy  8vo,  cloth  gilt,  220  pp.  .  .  Net  5/- 

WHAT  IS  THE  VALUE  OF  A  SHARE  ?  By  D.  W.  ROSSITER.  In  demy  8vo,  limp 

cloth,  20  pp Net  2/6 

HOW  TO  TAKE  MINUTES.  Edited  by  E.  MARTIN,  F.C.I.S.  Second  Edition, 

Enlarged  and  Revised.  In  demy  8vo,  cloth,  126  pp.  ....  Net  2/6 

DICTIONARY  OF  SECRETARIAL  LAW  AND  PRACTICE.  A  comprehensive  Ency- 
clopaedia of  information  and  direction  on  all  matters  connected  with  the  work  of 
a  Company  Secretary.  Fully  illustrated  with  the  necessary  forms  and  documents. 
With  sections  on  special  branches  of  Secretarial  Work.  With  contributions  by 
nearly  40  eminent  authorities.  Edited  by  PHILIP  TOVEY,  F.C.I.S.  In  one  vol., 
half  leather  gilt,  ion  pp.  Third  Edition,  Revised  and  Enlarged  .  .  Net  35/- 

FACSIMILE  COMPANY  FORMS.     (See  p.  4.) 

COMPANY  ACCOUNTS.     (See  p.  3.) 

COMPANY  LAW.     (See  p.  n.)     ' 

INCOME  TAX 

PRACTICAL  INCOME  TAX.  A  Guide  to  the  Preparation  of  Income  Tax  Returns. 

Bv  VV.  E.  SNELLIVG.  In  rr  wn  8vo,  Hoth,  136  pp.  .  Net  2/8 

INCOME  TAX  AND  SUPER-TAX  PRACTICE.  Including  a  Dictionary  o!  Income 
Tax  and  specimen  returns,  showing  the  effect  of  recent  enactments  down  to  the 
Finance  Act,  1918,  and  Decisions  in  the  Courts.  By  W.  E.  SNELLING.  Third 
Edition,  Revised  and  Enlarged.  In  demy  8vo,  cloth  gilt,  518  pp.  .  .  Net  15/- 
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COAL  MINES  EXCESS  PAYMENTS.    Guarantee  Payments  and  Levies  for  Closed  Mines, 

Deals  with  the  Agreement  entered  into  between  the  Coal  Controller  and  the 
Colliery  Owners.  By  W.  E.  SNELLINC.  In  demy  8vo,  cloth  gilt,  180  pp.  .  Net  12/6 

INCOME  TAX  AND  SUPER-TAX  LAW  AND  CASES.  Including  the  Finance  Act, 
1918.  With  an  Analysis  of  the  Schedules,  Guide  to  Income  Tax  Law,  and  Notes 
on  Land  Tax.  By  W.  E.  SWELLING.  Third  Edition,  Revised.  In  demy  8vo, 
cloth  gilt,  482  pp Net  12/6 

EXCESS  PROFITS  (including  Excess  Mineral  Rights)  DUTY,  and  Levies  under  the 
Munitions  of  War  Acts.  Incorporating  the  Provisions  of  the  Income  Tax  Acts 
made  applicable  by  Statute  and  by  Regulation,  also  the  Regulations  of  the  Cpm- 
nr'ssioners  of  Inland  Rjvenue.  By  W.  E.  SMELLING.  Fourth  Edition,  Revised 
and  Enlarged.  In  demy  8vo,  cloth  gilt,  422  pp.  .....  Net  12/8 

BUSINESS  ORGANIZATION  AND  MANAGEMENT 

OFFICE    ORGANIZATION    AND    MANAGEMENT,    INCLUDING    SECRETARIAL 

WORK.    By  LAWRENCE    R.   DICKSEE,   M.Com.,   F.C.A.,  and  H.    E.    BLAIN. 

Fourth  Edition,  Revised.  In  demy  8vo,  cloth  gilt,  306  pp.  .  .  .  Net  7/6 
MUNICD7AL  OFFICE  ORGANIZATION  AND  MANAGEMENT.  A  comprehensive 

Manual  of  information  and  direction  on  matters  connected  with  the  work  of 

Officials    of    Municipalities.       Edited    by    W.     BATESON,     A.C.A.,    F.S.A.A. 

In  crown  4to,  half  leather  gilt,  with  250  forms,  diagrams,  etc.,  503  pp.  .  .  Net  25/- 
COUNTING-HOUSE  AND  FACTORY  ORGANIZATION.  By  J.  GILMOUR  WILLIAMSON. 

In  demy  8vo,  cloth  gilt,  182  pp Net        6/~ 

SOLICITORS'  OFFICE  ORGANIZATION,  MANAGEMENT,  AND  ACCOUNTS.    By 

E.  A.  COPE,  and  H.  W.  H.  ROBINS.      In  demy  8vo,  cloth  gilt,  176  pp.,  with 

numerous  forms  .         .         .         .         .         .         .         .         .         .     Net       5/- 

COLLIERY  OFFICE  ORGANIZATION  AND  ACCOUNTS.        By  J.  W.  INNES,  F.C.A., 

and  T.  COLIN  CAMPBELL,  F.C.I.  In  demy  8vo,  cloth  gilt,  135  pp  .  .  Net  6/- 
CLUBS  AND  THEIR  MANAGEMENT.  By  FRANCIS  W.  PIXLEY,  F.C.A.  Of  the 

Middle  Temple,  Barrister-at-Law.  In  demy  8vo,  cloth  gilt,  240  pp.  .  .  Net  7/6 
DRAPERY  BUSINESS  ORGANIZATION,  MANAGEMENT  AND  ACCOUNTS.  By 

J.  ERNEST  BAYLEY.  In  demy  8vo,  cloth  gilt,  302  pp.  ....  Net  6/- 
GROCERY  BUSINESS  ORGANISATION  AND  MANAGEMENT.  By  C.  L.  T. 

BEECHING     and     J.     ARTHUR     SMART.      Second     Edition.      In     demy     8vo, 

cloth,  160  pp Net       6/- 

INDUSTRIAL    TRAFFIC    MANAGEMENT.       By   GEO.    B.   LISSENDEN.      With  a 

Foreword  by  C.  E.  MIHGRAVE.     In  demy  8vo,  cloth  gilt,  260  pp.      .         .     Net       7/6 
SHIPPING  ORGANIZATION,  MANAGEMENT  AND  ACCOUNTS.     (See  p.  7-) 
INSURANCE  OFFICE  ORGANIZATION,  MANAGEMENT  AND  ACCOUNTS.  (See  p.  ?.) 
BANK  ORGANIZATION  AND  MANAGEMENT.     (See  p.  6.) 
STOCKBROKERS'  OFFICE  ORGANIZATION,  MANAGEMENT  AND  ACCOUNTS. 

(See  p.  10.) 
THE  CARD  INDEX  SYSTEM.     Its  Principles,   Uses,  Operation,  and  Component 

Parts.     In  crown  8vo,  cloth,  100  pp.      .......     Net       1/8 

FILING    SYSTEMS.     Their   Principles    and    Their    Application    to    Modern    Office 

Requirements.  By  E.  A.  COPE.  In  crown  8vo,  cloth  gilt,  200  pp.,  Net  2/6 
A  MANUAL  OF  DUPLICATING.  By  W.  DESBOROUGH.  In  demy  8vo,  cloth,  go  pp. 

ADVERTISING  AND  SALESMANSHIP" 

ADVERTISING.  By  HOWARD  BRIDGEWATER.  In  crown  8vo,  cloth,  120  pp.  .  Net  1/8 
ADS.  AND  SALES.  By  HERBERT  N.  CASSON.  In  demy  8vo,  cloth,  167  pp.,  .  Net  7/6 
THE  THEORY  AND  PRACTICE  OF  ADVERTISING.  By  W.  DILL  SCOTT,  Ph.D. 

In  large  crown  8vo,  cloth,  61  illustrations        ......     Net       7/6 

ADVERTISING  AS  A  BUSINESS  FORCE.  By  P.  T.  CHERINGTON.  In  demy  8vo, 

cloth  gilt,  586  pp Net  7/6 

THE  PRINCIPLES  OF  ADVERTISING  ARRANGEMENT.  By  F.  A.  PARSONS. 

Size  7  in.  by  10}  in.,  cloth,  128  pp.,  with  many  illustrations  .  .  .  Net  8/- 
THE  NEW  BUSINESS.  By  HARRY  TIPPER.  In  demy  8vo,  cloth  gilt,  406  pp.  Net  8/8 
THE  CRAFT  OF  SILENT  SALESMANSHIP.  A  Guide  to  Advertisement  Construction. 

By  C.  MAXWELL  TREGURTHA  and  J.  W.  FRINGS.     Foreword  by  T.  SWINBORNE 

SHELDRAKE.  Size,  6*  in.  by  gj  in.,  cloth,  98  pp.,  with  illustrations  .  Net  5/- 
THE  PSYCHOLOGY  OF  ADVERTISING.  By  W.  DILL  SCOTT,  Ph.D.  In  demy  8vo, 

with  67  illustrations Net  7/- 

SALESMANSHD?.  By  W.  A.  CORBION  and  G.  E.  GRIMSDALE.  In  crown  8vo,  cloth, 

i86pp Net  2/8 

PRACTICAL  SALESMANSHIP.  By  N.  C.  FOWLER,  assisted  by  29  expert  Salesmen, 

etc.     In  crown  8vo,  cloth,  337  pp.  .......     Net       5/— 

COMMERCIAL  TRAVELLING.  By  ALBERT  E.  BOLL.  In  crown  8vo,  cloth  gilt, 

170  pp •        *       .        .    Net      2/6 
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BUSINESS  HANDBOOKS  AND  WORKS  OF 
REFERENCE 

COMMERCIAL  ENCYCLOPAEDIA  AND  DICTIONARY  OF  BUSINESS.  Edited 
by  J.  A.  SLATER,  B.A.,  LL.B.  (Lond.),  Banister -at- Law.  Assisted  by  about  50 
specialists  as  contributors.  A  reliable  and  comprehensive  work  of  reference  on 
all  commercial  subjects,  specially  written  for  the  busy  merchant,  the  commercial 
student,  and  the  modern  man  of  affairs.  With  numerous  maps,  illustrations, 
facsimile  business  forms  and  legal  documents,^diagrams,  etc.  In  4  vols.,  large 

crown  4to  (each  about  450  pp.),  cloth  gilt Net        £2 

Half  leather  gilt Net  £2  12s.  Bd. 

COMMERCIAL  SELF-EDUCATOR.  A  comprehensive  guide  to  business  specially 
designed  for  commercial  students,  clerks,  and  teachers.  Edited  by  ROBERT  W. 
HOLLAND,  M.A.,  M.Sc.,  LL.D.  Assisted  by  upwards  of  40  Specialists  as  con- 
tributors. With  many  maps,  illustrations,  documents,  Diagrams,  etc.  Complete 
in  2  vols.,  crown  4to:  cloth  gilt,  about  900  pp.,  sprinkled  edges  .  .  .Net  18/- 

BUSINESS  MAN'S  GUIDE.   Edited  by  J.  A.  SLATER,  B.A.,  LL.B.   Seventh  Edition, 

Revised.     In  crown  8vo,  cloth,  520  pp Net       6/- 

PUBLIC  MAN'S  GUTOE.  Edited  by  J.  A.  SLATER,  B.A.,  LL.B.  (Lond.).  A  Hand- 
book for  all  who  take  an  interest  in  questions  of  the  day.  In  crown  8vo,  cloth 
gilt,  444  PP Net  3/6 

LECTURES  ON  BRITISH  COMMERCE,  INCLUDING  FINANCE,  INSURANCE, 
BUSINESS  AND  INDUSTRY.  By  the  RT.  HON.  FREDERICK  HUTH  JACKSON,  G. 
ARMITAGE-SMITH,  M.A.,  D.Litt.,  ROBERT  BRUCE,  C.B.,  etc.  In  demy  8vo,  cloth 
gilt,  295  pp Net  7/8 

THE  MONEY  AND  THE   STOCK  AND   SHARE  MARKETS.     By  EMIL  DA  VIES. 

In  crown  8vo,  cloth,  124  pp.  ........     Net       1/6 

THE  EVOLUTION  OF  THE  MONEY  MARKET  (1385-1915).  An  Historical  and 
Analytical  Study  of  the  Rise  and  Development  of  Finance  as  a  Centralized,  Co- 
ordinated Force.  By  ELLIS  T.  POWELL,  LL.B.  (Lond.),  D.Sc.  (Econ.,  Lond.). 
In  demy  8vo,  cloth  gilt,  748  pp. Net  10/6 

THE  HISTORY,  LAW,  AND  PRACTICE  OF  THE  STOCK  EXCHANGE.  By  A.  P. 
POLEY,  B.A.,  Barrister-at-Law,  and  F.  H.  CARRUTHERS  GOULD,  of  the  Stock 
Exchange.  Second  Edition,  Revised.  In  demy  8vo,  cloth  gilt,  348  pp.  .  Net  6/- 

STOCKBROKERS'  OFFICE  ORGANIZATION,  MANAGEMENT  AND   ACCOUNTS. 

By  J.  E.  DAY.     In  demy  8vo,  cloth  gilt,  242  pp Net       7/8 

DICTIONARY  OF  THE  WORLD'S  COMMERCIAL  PRODUCTS.     By  J.  A.  SLATER, 

B.A.,  LL.B.  (Lond.).     Second  Edition,  Revised.     In  demy  8vo,  cloth,  170  pp.  .       3/6 

TELEGRAPH  CIPHERS.  A  condensed  vocabulary  of  101,000,000  pronounceable 
artificial  words,  all  of  ten  letters.  By  A.  W.  E.  CROSFIELD.  Size  12  in.  by  12  in., 
cloth Net  21/- 

DISCOUNT,  COMMISSION,  AND  BROKERAGE  TABLES.     By  ERNEST  HEAVINGHAM. 

Size  3  in.  by  4$  in.,  cloth,  160  pp Net       1/6 

BUSINESS  TERMS,  PHRASES,  AND  ABBREVIATIONS.    Fourth  Edition,  Revised 

and  Enlarged.     In  crown  8vo,  cloth,  280  pp.         .....     Net      3/- 

MERCANTILE  TERMS  AND  ABBREVIATIONS.  Containing  over  1,000  terms 
and  500  abbreviations  used  in  commerce,  with  definitions.  Size  3  in.  by  4}  in., 
cloth,  126  pp "  .  Net  1/6 

TRAMWAY   RATING   VALUATIONS    AND   INCOME   TAX   ASSESSMENTS.    By 

F.  A.  MITCHESON.     In  demy  8vo,  cloth  gilt Net      2/6 

THE  TRADER'S  GUIDE  TO  COUNTY  COURT  PROCEDURE.    In  foolscap  8vo, 

cloth,  112  pp. Net     1/6 

A  COMPLETE  GUTOE  TO  THE  IMPROVEMENT  OF  THE  MEMORY.    By  the  late 

Rev.  J.  H.  BACON.     In  foolscap  8vo,  cloth,  118     pp Net       1/6 

HOW  TO  STUDY  AND   REMEMBER.     By  B.  J.  DAVIES.     Third  Edition.      In 

crown  8vo Net       6d. 

THE  NEW  REGISTER-ACCOUNT  BOOK.     Compiled  by  H.  R.  STANILAND,  P.C.T., 

A.C.T.S.     Size  9  in.  by  5  J  in.,  50  pp.,  specially  ruled,  qr.  cloth  .         .         .Net       3/- 

TRADER'S  HANDBOOKS.     In  crown  8vo,  cloth,  260  pp.      .         .         .     Each  Net       3/8 
Drapery  and  Drapers'  Accounts.     By  RICHARD  BEYNON. 
Grocery  and  Grocers'  Accounts.    By  W.  F.  TUPMAN. 
Ironmongery  and  Ironmongers'  Accounts.    By  S.  W.  FRANCIS. 
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COMMON  COMMODITIES  OF  COMMERCE 
AND  INDUSTRIES 

Each  book  in  crown  8vo,  cloth,  with  many  illustrations,  about  130  pp.  .     Net       2/8 

TEA.    From  Grower  to  Consumer.    By  A.  IBBETSON. 

COFFEE.    From  Grower  to  Consumer.    By  B.  B.  KEABLE. 

SUGAR,  Cane  and  Beet.    By  GEO.  MARTINEAU,  C.B. 

OILS.    Animal,  Vegetable,  Essential,  and  Mineral.    By  C.  AINSWORTH  MITCHELL, 

B.A.,  F.I.C. 

WHEAT  AND  ITS  PRODUCTS.     By  ANDREW  MILLAR. 
RUBBER.    Production  and  Utilisation  of  the  Raw  Product.    By  C.  BEADLE  and 

H.  P.  STEVENS,  M.A.,  Ph.D.,  F.I.C. 

IRON  AND  STEEL.    Their  Production  and  Manufacture.    By  C.  HOOD. 
COPPER.    From  the  Ore  to  the  Metal    By  H.  K.  PICARD,   Assoc.  Royal  School  of 

Mines,  Mem.  Inst.  of  Min.  and  Met. 
COAL.    Its  Origin,  Method  of  Working,  and  Preparation  for  the  Market.    By  FRANCIS 

H.  WILSON,  M.Inst.M.E. 

TIMBER.    From  the  Forest  to  its  Use  in  Commerce.    By  W.  BULLOCK. 
LEATHER.    From  the  Raw  Material  to  the  Finished  Product.    By  K.  J.  ADCOCK. 
COTTON.    From  the  Raw  Material  to  the  Finished  Product.    By  R.  J.  PEAKE. 
SILK.    Its  Production  and  Manufacture.    By  LUTHER  HOOPER. 
WOOL.    From  the  Raw  Material  to  the  Finished  Product.    By  J.  A.  HUNTER. 
LINEN.    From  the  Field  to  the  Finished  Product.    By  ALFRED  S.  MOORE. 
TOBACCO.    From  Grower  to  Smoker.    By  A.  E.  TANNER. 
CLAYS  AND  CLAY  PRODUCTS.     By  ALFRED  B.  SEARLE. 
PAPER.     Its  History,  Sources,  and  Production.     By  H.  A.  MADDOX,  Silver  Medallist, 

Paper-making,  IQOQ. 
SOAP.    Its  Composition,  Manufacture,  and  Properties.    By  WILLIAM  A.  SIMMONS, 

B.Sc.  (Loncl.),  F.C.S. 

GLASS  AND  GLASS  MAKING.     By  P.  MARSON 
GUMS  AND  RESINS.    Their  Occurrence,  Properties,  and  Uses.    By  ERNEST  J. 

PARRY,  B.Sc.,  F.I.C.,  F.C.S. 

THE  MOTOR  INDUSTRY.     By  HORACE  WYATT,  B.A. 
THE  BOOT  AND  SHOE  INDUSTRY.     By  J.  S.  HARDING. 
GAS  AND  GAS  MAKING.     By  W.  H.  Y.  WEBBER. 
FURNITURE.    By  H.  E.  BINSTEAD. 

COAL  TAR  AND  SOME  OF  ITS  PRODUCTS.     By  A.  R.  WARNES,  F.C.S. ,  A.I.Mech.E. 
PETROLEUM.     By  ALBERT  LIDGETT,  Editor  of  the  "  Petroleum  Times." 
SALT  AND  THE  SALT  INDUSTRY.     By  A.  F.  CALVERT. 
KNITTED  FABRICS.    By  J.  CHAMBERLAIN  and  J.  H.  QUILTER. 
ZINC.     By  T.  E.  LONES. 

LAW 

THE  ELEMENTS  OF  COMMERCIAL  LAW.     By  A.  H.  DOUGLAS,  LL.B.  (Lond.). 

In  crown  8vo,  cloth,  128  pp.  .........     Nat       2/- 

THE  COMMERCIAL  LAW  OF  ENGLAND.  By  J.  A.  SLATER,  B.A.,  LL.B.  (Lond.). 

In  crown  8vo,  cloth,  252  pp.  Seventh  Edition  .....  Net  3/8 
THE  LAW  OF  CONTRACT.  By  R.  W.  HOLLAND,  M.A.,  M.Sc.,  LL.D.  Of  the  Middle 

Temple,  Barrister-at-Law.  In  foolscap  8vo,  cloth,  120  pp.  .  ',-'•  .  Net  1/8 
QUESTIONS  AND  ANSWERS  IN  COMMERCIAL  LAW.  By  J.  WELLS  THATCHER, 

Barrister-at-Law.  In  crown  8vo,  cloth  gilt,  172  pp.  ....  Net  2/6 
EXAMINATION  NOTES  ON  COMMERCIAL  LAW.  By  R.  W.  HOLLAND,  M.A.,  M.Sc. 

LL.D.  Cloth,  64  in.  by  3^  in.,  56  pp Net  l/- 

ELEMENTARY  LAW.  By  E.  A.  COPE.  In  crown  8vo,  cloth,  228  pp.  .  .  Net  2/6 
LEGAL  TERMS,  PHRASES,  AND  ABBREVIATIONS.  By  E.  A.  COPE.  Third 

Edition.     In  crown  8vo.  cloth,  216  pp.   .......     Net        3/— 

SOLICITOR'S  CLERK'S  GUD3E.  An  Introduction  to  the  work  of  a  solicitor's 

office;  with  a  chapter  on  Costs.     By  the  same  Author.     In  crown  8vo,  cloth 

gilt.  216  pp .  Net  2/8 

CONVEYANCING.  Bv  E.  A.  CO^K.  In  crown  8vo,  cloth,  206  pp.  .  .  Net  3/6 

WILLS,  EXECUTORS,  AND  TRUSTEES.  With  a  Chapter  on  Intestacy.  By 

J.  A.  SLATER,  B.A.,  LL.B.  (Lond.).  In  foolscap  8vo,  cloth,  122  pp.  .  Net  1/8 
THE  LAW  RELATING  TO  TRADE  CUSTOMS,  MARKS,  SECRETS,  RESTRAINTS, 

AGENCIES,     etc.,    etc.     By    LAWRENCE    DUCKWORTH,     Barrister-at-Law.     In 

foolscap  8vo,  cloth,  1 16  pp.  .         .         .         .         .         .   •' '•    .         .     Net       1/3 

MERCANTILE  LAW.  By  J.  A.  SLATER,  B.A.,  LL.B.  (Lond.).  In  demy  8vo,  cloth 

gilt,  464  pp.     Fourth  Edition Net       7/8 
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BILLS,  CHEQUES,  AND  NOTES.     By  J.  A.  SLATER,  B.A.,  LL  B.     Third  Edition, 

In  derny  8vo,  cloth  giii,  214  pp.     ........     Net        6/- 

PRINCIPLES   OF   MARINE   LAW.     By   LAWRENCE   DUCKWORTH.     Third   Edition, 

Revised  and  Enlarged.     In  demv  8vo.  cloth  eilt.  400  op.          .          .          .     Net        7/8 
OUTLINES  OF  COMPANY  LAW.    By  F.  D.  HEAD,  B.A.  (Oxon.).     in  demy  8vo, 

cloth.  100  pp Net       21- 

GUIDE  TO   COMPANY  LAW.    By  R.  W.  HOLLAND,  M.A.,  M.Sc.,  LL.D.    In  crown 

8vo,  cloth  ?ilt,  203  pp.          .........     Net       2/6 

EXAMINATION  NOTES  ON  COMPANY  LAW.     By  R.  W.  HOLLAND,  M.A.,  M.Sc., 

LL.D.     Cloth,  6£  in.  by  3$  in.,  56  pp Net       l/- 

COMPANIES  AND  COMPANY  LAW.     Together  with  the  Companies  (Consolidation) 

Act,  1908,  and  the  Act  of  1913.     By  A.  C.  CONNELL,  LL.B.  (Lond.).     Second 

Edition,  Revised.     In  demy  8vo,  cloth  gilt,  348  pp.  ....     Net       6/- 

COMPANY  CASE  LAW.     A  digest  of  leading  decisions.     By  F.  D.  HEAD,  B.A.  (Oxon.). 

In  demv  8vo,  cloth  gilt,  314  PP Net       7/8 

THE  STUDENT'S  GUIDE  TO  RAILWAY  LAW.     By  ARTHUR  E.  CHAPMAN,  M.A., 

LL.D.  (Camb.).     In  crown  8vo,  cloth  gilt,  200  pp Net       2/8 

RAILWAY  (REBATES)  CASE  LAW.      By  GEO.  B.  LISSENDEN.       In    demy    8vo, 

cloth  gilt,  4so  pp Net     10/6 

THE  LAW  RELATING  TO  SECRET  COMMISSIONS  AND  BRD3ES  (CHRISTMAS 

BOXES,  GRATUITIES,  TIPS.  etc.).    The  Prevention  of  Corruption  Act,  1906. 

By  ALBERT  CREW,  of  Gray's  Inn,  and  the  South- Eastern  Circuit,  Barristcr-ai- Law. 

In  demy  8vo,  cloth  gilt,  198  pp.      ........     Net       51- 

INHABITED  HOUSE  DUTY.     By  W.  E.  SNELLING.     In  demy  8vo,  cloth  gilt,  357  pp. 

Net   12/6 
THE  LAW  OF  CARRIAGE.     By  J.  E.  R.  STEPHENS,  B.A.,  of  the   Middle  Temple, 

Barrister-at-Law.     In  d^my  8vo,  cloth  gilt,  340  pp.          .  .          .     Net       5/~ 

THE    LAW    RELATING    TO    THE    CARRIAGE    BY    LAND    OF    PASSENGERS, 

ANIMALS,  AND  GOODS.     By  S.  W.  CLARKE,  of  the  Middle  Temple,  Barrister- 

at-LatP.     In  demy  8vo,  cloth  gilt,  350  pp.        ......     Net       7/8 

THE    STUDENT'S   GUIDE   TO   BANKRUPTCY   LAW   AND    WINDING    UP   OF 

COMPANIES.     By   F.    PORTER   FAUSSET,   B.A.,   LL.B.,    Barrister-at-Law.     In 

crown  8vo,  cloth  gilt,  196  pp.          ........     Net       2/6 

BANKRUPTCY,  DEEDS  OF   ARRANGEMENT   AND   BILLS  OP   SALE.     By   W. 

VALENTINE  BALL,  M.A.,  and  G.  MILLS,  B.A.,  Barristers-at-Law.   Third  Edition, 

Revised  and  Enlarged.     In  demy  8vo,  cloth  gilt,  364  pp.  „  .          .     Net       5/- 

FARM  LAW.     By  M.  G.  JOHNSON.    'In  demy  8vo,  cloth  gilt,  160  pp.     .          .     Net       3/8 
GUIDE  TO  THE  LAW  OF  LICENSING.    The  Handbook  for  all  Licence  Holders. 

By  J.  WELLS  THATCHER.     In  demy  8vo,  cloth  gilt,  196  pp.       .          .          .     Net       51- 
LAW  OF  REPAD3S  AND  DILAPIDATIONS.     A  Handbook  for  Students  and  Prac- 


titioners.    By  T.   CATO   WORSFOLD,   M.A.,   LL.D.     In   crown   8vo,  cloth   gilt, 

104  pp Net 

THE  LAW   OF   EVIDENCE.     A   Handbook   for   Students   and   Practitioners.     By 


W.  NEMBHARD  HIBBERT,  LL.D.  (Lond.),  Barrister-at-Law  of  the  Middle  Temple. 

In  crown  8vo,  cloth  gilt,  144  pp.  Second  Edition,  Revised  .  .  .  Net  5/- 
THE  LAW  OF  PROCEDURE.  A  Handbook  for  Students  and  Practitioners.  By 

the  same  author.  In  demv  8vo.  cloth  gilt,  122  pp.  ....  Net  51- 

HANDBOOK  OF  LOCAL  GOVERNMENT  LAW.  By  J.  WELLS  THATCHER.  In 

large  crown  8vo.  cloth  gilt,  250  pp.          .......     Net       3/6 

THE  LAW  RELATING  TO  THE  CHTLD  :  ITS  PROTECTION,  EDUCATION,  AND 

EMPLOYMENT.     By  R.  W.  HOLLAND,  M.A.,  M.Sc.,  LL.D.     In  demy  8vo,  cloth 

eilt,  if.6pP Net  5/- 

INCOME  TAX  AND  SUPER-TAX  LAW  AND  CASES.  (See  p.  8.) 


FOREIGN  LANGUAGES 

FRENCH 

A  CHILD'S  FIRST  STEPS  IN  FRENCH.     By  A.  VIZETELLY.    An  elementary  French 

reader  with  vocabulary.     Illustrated.     In  crown  8vo,  limp  cloth,  64  pp.   .  Net  l/- 

FRENCH  COURSE.     Part  L     In  crown  8vo,  120  pp.,  limp  cloth           .         .  Net  1/3 

FRENCH  COURSE.     Part  H.     ( In  preparation) 

PROGRESSIVE  FRENCH  GRAMMAR,     By  Dr.  F.  A.  HEDGCOCK,  M.A.         .  Net  5/6 

(Also  in  2  vois. :  Part  I,  3/8  net ;  Part  n,  2/8  net) 

Key Net  3/6 

EASY  FRENCH  CONVERSATIONAL  SENTENCES.    In  crown  8vo,  32  pp.         .  Net  6d. 

ADVANCED  FRENCH  CONVERSATIONAL  EXERCISES.     In  crown  Svoj  32  pp.  Net  6di 
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TOURISTS'  VADE  MECUM  OF  FRENCH  COLLOQUIAL  CONVERSATION.    Handy 

size  for  the  pocket,  cloth Net  1/3 

FRENCH  VOCABULARIES  AND  IDIOMATIC  PHRASES.  By  E.  J.  KEALEY,  B.A. 

In  crown  8vo,  151  pp Net  #- 

GRADUATED  LESSONS  IN  COMMERCIAL  FRENCH.  By  F.  MARSDEN.  In  crown 

8vo,  cloth.  168  pp .  Net  2/- 

FRENCH-ENGLISH  AND  ENGLISH-FRENCH  COMMERCIAL  DICTIONARY.  By 

F.  W.  SMITH.  In  crown  8vo,  cloth,  576  pp Net  7/6 

FRENCH  RECITER :  LE  ROI  LION  ET  SES  GRANDS  VASSAUX.  By  F.  W.  M. 

DRAPER,  M.A.,  B.  es  L.  In  crown  8vo,  limp  cloth,  56  pp.  .  .  .  Net  8d. 
COMMERCIAL  FRENCH  GRAMMAR.  By  F.  W.  M.  DRAPER,  M.A.,  B.  6s  L.  In 

crown  8vo.  cloth  gilt,  166  pp.          ........     Net       2/8 

RAPID  METHOD  OF  SIMPLDJTED  FRENCH  CONVERSATION.  By  V.  F. 

HIBBERD.     In  crown  8vo,  cloth,  192  pp.        .         .         .      .  .         .         .    Net       2/- 

GRADUATED  FRENCH-ENGLISH  COMMERCIAL  CORRESPONDENCE.  By 

MAURICE  DENEVE.     In  crown  8vo,  160  pp.     ......     Net       2/- 

FRENCH  BUSINESS  LETTERS.  First  Series.  In  crown  4to,  32  pp.  .  .  Net  8d. 
FRENCH  BUSINESS  LETTERS.  By  A.  H.  BERNAARDT.  Second  Series.  In 

crown  8vo,  48  pp Net  8d. 

COMMERCIAL  CORRESPONDENCE  IN  FRENCH.  In  crown  8vo,  cloth,  240  pp.  Net  3/6 
MERCANTILE  CORRESPONDENCE.  English-French.  In  crown  8vo,  cloth  250  pp.  Net  2/8 
MODELS  AND  EXERCISES  IN  COMMERCIAL  FRENCH.  By  E.  T.  GRIFFITHS,  M.A. 

In  crown  8vo,  cloth,  180  pp.  .  .  .  »  .  .  .  .  Net  2/8 

FRENCH  COMMERCIAL  PHRASES  AND  ABBREVIATIONS  WITH  TRANSLATION. 

FRENCH  BUSINESS  CONVERSATIONS  AND  INTERVffiWS. '  In  crown  8vo,  80  pp.", 

limp  cloth Net  2/- 

READINGS  IN  COMMERCIAL  FRENCH.  With  Notes  and  Translations  in  English. 

In  crown  8vo,  cloth,  90  pp.  .          .          .         .         .         .         ,         .     Net       l/- 

FRENCH  COMMERCIAL  READER.  In  crown  8vo,  cloth,  208  pp.  .  .  Net  2/8 
ENGLISH-FRENCH  AND  FRENCH-ENGLISH  DICTIONARY  OF  BUSINESS  WORDS 

AND  TERMS.  Size  2  in.  by  6  in.,  cloth,  rounded  corners,  540  pp.  .  .  Net  3/8 
VEST  POCKET  LIST  OF  ENDINGS  OF  FRENCH  REGULAR  AND  AUXILIARY 

VERBS.     With  Notes  on  the  Participles  and  the  Infinitive.     Size  2j  in.  by  if  in. 

48  pp *.         .     Net       2d. 

GERMAN 

GERMAN    COURSE.     Part  I.     9d.  net.     Cloth          .        <r       .         .         .Net       l/- 

KEY  TO  GERMAN  COURSE.    In  crown  8vo Net       1/8 

PRACTICAL  GERMANjGRAMMAR.     In  crown  8vo,  102  pp cloth       2/6 

EASY   LESSONS   IN    GERMAN.    By   J.    BITHELL,    M.A.     In    crown    8vo,    cloth, 

n6pp Net       1/3 

EASY  GERMAN  CONVERSATIONAL  SENTENCES.  In  crown  8vo,  32  PP-  .  Net  8d. 
ADVANCED  GERMAN  CONVERSATIONAL  EXERCISES.  In  crown  8vo,  32  pp.  Net  6d. 
TOURISTS'  VADE  MECUM  OF  GERMAN  COLLOQUIAL  CONVERSATION.  In 

crown  8vo,  cloth  ..........     Net       1/3 

EXAMINATION  NOTES  ON  GERMAN.    By  A.  HARGREAVES,  M.A.,  Ph.D.    Cloth, 

in  by  3$  in.,  56  pp.  .........     Net       l/- 

-  EXAMINATION  PAPERS  WITH  MODEL  ANSWERS.     In  crown   8vo, 

48  pp Net      6d. 

COMMERCIAL  GERMAN  GRAMMAR.     By  J.  BITHELL,  M.A.     In  crown  8vo,  cloth 

«•  gilt,  182  pp.         .        . . Net      2/6 

GERMAN  BUSINESS  INTERVIEWS,  Nos.  1  and  2.     Each  in  crown  8vo,  limp  cloth. 

No.  i,  too  pp.  ;  No.  2, 74  pp.         .'•'••         .         .         .         .         .         .     Net       1/6 

ELEMENTARY    GERMAN    CORRESPONDENCE.     By    LEWIS    MARSH,    M.A.,    In 

crown  8vo,  cloth,  143  pp Net       2/- 

COMMERCIAL  CORRESPONDENCE  IN  GERMAN.  In  crown  8vo,  cloth,  240  pp.  Net  3/6 
MERCANTILE  CORRESPONDENCE.  English-German.  In  crown  8vo,  cloth, 

250  pp Net      2/6 

GERMAN  BUSINESS  LETTERS.  First  Series.  In  crown  8vo,  48  pp.  .  .  Net  6d. 
GERMAN  BUSINESS  LETTERS.  By  G.  ALBERS.  Second  Series.  In  crown  8vo, 

48  pp. Net       6d. 

GRADUATED  GERMAN-ENGLISH  COMMERCIAL  CORRESPONDENCE.    In  crown 

8vo,  cloth  . Net      3/6 

GERMAN  COMMERCIAL  PHRASES.     In  crown  8vo,  32  pp Net       8d. 

GERMAN  COMMERCIAL  READER.  In  crown  8vo,  cloth,  208  pp.  .  .  Net  3/6 
READINGS  IN  COMMERCIAL  GERMAN.  With  Notes  and  Translations  in  English. 

In  crown  8vo,  cloth,  90  pp.  .         .         .  '  .    f '  ,  .      ~        .     Net       I/- 

ENGLISH-GERMAN  AND  GERMAN-ENGLISH  DICTIONARY  OF  BUSINESS  WORDS 

AND  TERMS.    Size  2  in.  by  6  in.,  rounded  corners,  cloth,  440  pp.     .         .     Net       3/8 
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SPANISH 

EASY  SPANISH  CONVERSATIONAL  SENTENCES.  In  crown  8vo,  32  pp.  . .  Net  8d. 
ADVANCED  SPANISH  CONVERSATIONAL  EXERCISES.  In  crown  8vo,  32  pp.  Net  8d. 
TOURISTS'  VADE  MECUM  OF  SPANISH  COLLOQUIAL  CONVERSATION. 

Cloth Net  1/3 

EXAMINATION  NOTES  ON  SPANISH.  By  ALFRED  CALVERT.  Cloth,  6J  in.  by 

3$  in.,  56  pp Net  II- 

COMMERCIAL  SPANISH  GRAMMAR.  By  C.  A.  TOLEDANO.  In  crown  8vo,  cloth 

gilt,  250  pp Net      4/6 

Kftv  Nftt        2/— 

SPANISH  VERBS,  Regular  and  Irregular.     By  G.  R.  MACDONALD.     In  crown  8vo, 

cloth,  1 80  pp Net       2/6 

COMMERCIAL  CORRESPONDENCE  IN  SPANISH.  In  crown  8vo,  cloth,  240  pp.  Net  3/6 
MANUAL  OF  SPANISH  COMMERCIAL  CORRESPONDENCE.  By  G.  R. 

MACDONALD.     In  crown  8vo,  cloth  gilt,  328  pp.        .....     Net       4/6 

LESSONS  IN  SPANISH  COMMERCIAL  CORRESPONDENCE.    By  the  same  Author. 

In  crown  8vo,  cloth,  107  pp.          ........     Net       2/- 

SPANISH  COMMERCIAL  READER.    By  G.  R.  MACDONALD.     In  crown  8vo,  cloth, 

178  pp Net      2/6 

READINGS  IN  COMMERCIAL  SPANISH.      With  Notes  and  Translations  in  English. 

In  crown  8vo,  cloth,  90  pp.    .........     Net       l/~ 

SPANISH  BUSINESS  LETTERS.  First  Series.  In  crown  8vo,  32  pp.  .  .  Net  8d. 
SPANISH  BUSINESS  LETTERS.  By  E.  MCCONNELL.  Second  Series.  In  crown  8vo, 

Net      8d. 

COMMERCIAL   PHRASES.     With   Abbreviations   and  Translation.     In 

crown  8vo,  32  pp.          ..........     Net       6d. 

SPANISH  BUSINESS  CONVERSATIONS  AND  INTERVIEWS.  With  Correspondence, 

Invoices,  etc.     In  crown  8vo,  90  pp,  limp  cloth  ....     Net       2/- 

SPANISH-ENGLISH  AND  ENGLISH-SPANISH  COMMERCIAL  DICTIONARY.    By 

G.  R.  MACDONALD.     In  crown  8vo,  cloth  gilt,  652  pp Net       7/8 

ITALIAN 

TOURISTS'     VADE     MECUM    OF    ITALIAN     COLLOQUIAL     CONVERSATION. 

cloth Net  1/3 

COMMERCIAL  ITALIAN  GRAMMAR.  By  LUIGI  RICCI.  In  crown  8vo,  cloth  gilt, 

1-54  PP Net  2/8 

MERCANTILE  CORRESPONDENCE.  English-Italian.  In  crown  8vo,  cloth, 

250  pp.       ............     Net      3/6 

ITALIAN  BUSINESS  LETTERS.  By  A.  VALGIMIGLI.  In  crown  8vo,  48  pp.  .  Net  6<L 

MISCELLANEOUS 

PRACTICAL  PORTUGUESE  GRAMMAR,  By  C.  A.  and  A.  TOLEDANO.  In  crown 

8vo,  cloth,  330  pp.  ..........  Net  5/- 

MERCANTLLE  CORRESPONDENCE.  English-Portuguese.  In  crown  8vo,  cloth, 

250  pp Net  3/6 

LESSONS  IN  PORTUGUESE  COMMERCIAL  CORRESPONDENCE.  By  G.  R. 

MACDONALD.  In  crown  8vo,  cloth,  108  pp.  ......  Net  2/- 

DICTIONARY  OF  COMMERCIAL  CORRESPONDENCE  IN  ENGLISH,  FRENCH, 
GERMAN,  SPANISH,  ITALIAN,  PORTUGUESE,  AND  RUSSIAN.  Third 
Revised  Edition.  In  demy  8vo,  cloth,  718  pp.  .....  Net  10/6 

THE  FOREIGN  CORRESPONDENT.  By  EMIL  DAVIES.  In  crown  8vo,  cloth, 

80  pp Net  1/6 

COMMERCIAL  TERMS  LN  FIVE  LANGUAGES.  Being  about  1,900  terms  and  phrases 
used  in  commerce,  with  their  equivalents  in  French,  German,  Spanish,  and 
Italian.  Size  3  in.  by  4$  in.,  cloth,  118  pp Net  UQ 

PITMAN'S  SHORTHAND 

All  books  are  in  foolscap  8vo  size  unless  otherwise  stated. 

INSTRUCTION  BOOKS 

Centenary  Editions. 
PITMAN 'S  SHORTHAND  TEACHER.    An  elementary  work  suited  for  self-instruction 

or  class  teaching  ...........        8d. 

KEY  TO  "PITMAN'S  SHORTHAND  TEACHER" 8d. 

PITMAN'S  SHORTHAND  PRIMERS.     In  three  Books:   Elementary,  Intermediate, 

and  Advanced Each,  8d.  Keys,  each       8d. 
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PITMAN'S  SHORTHAND  READING  LESSONS.    Nos.  i,  2  and  3  .         .         .Each  8* 

KEYS  TO  "  PITMAN'S  SHORTHAND  READING  LESSONS,"  Nos,  i,  2,  and  3  Each  3d. 
PITMAN'S  SHORTHAND  COPY  BOOKS.     Nos.  i,  2,  3,  and  4.     An  entirely  new 

series  cover  ing  the  theory  of  the  system.     Foolscap  410  (81  in.  by  6£  in.)      .  Each  6d. 

PITMAN'S  SHORTHAND  DRILL  EXERCISES.     Oblong     .  8d. 

COMPEND  OF  PITMAN'S  SHORTHAND 2d. 

PITMAN'S  SHORTHAND  INSTRUCTOR.     Complete  Instruction  in  the  System.  Cloth  4/- 

Key.  1/8  •  cloth  21- 

THE  CENTENARY  CHANGES  IN  PITMAN'S  SHORTHAND.     In  crown  8vo   .'         .  Id. 
SUMMARIES    FROM     "PITMAN'S    SHORTHAND    INSTRUCTOR."    Size,    2|in. 

by  4  in.         .          .          .          .          .          .          .          .          .          .          .          .          .3d. 

PITMAN'S  SHORTHAND  MANUAL.    Contains  instruction  in  the  Intermediate  Style, 

with  100  Exercises         .         .         .         »         .         *         .         .         .         .     "    .  21- 

Cloth  2/6 

Key  8d 

PITMAN'S  SHORTHAND  GRADUS.     Writing  Exercises  in  ordinary  print  for  Manual  3d. 
PITMAN'S   SHORTHAND   REPORTER.     Containing  instruction   in   the   Advanced 

Style  :  with  52  Exercises       ..........  2/8 

Cloth  3/- 

REPORTING  EXERCISES.     Exercises  on  all  the  rules  and  contracted  words.     In 

ordinary  print,  counted  for  dictation        .          .          .          .          .          .    6d. :  Key        l/- 

PITMAN'S  SHORTHAND  CATECHISM.     In  crown  8vo  1/6 

PITMAN'S  SHORTHAND  WRITING  EXERCISES  AND  EXAMINATION  TESTS.     In 

crown  8vo,  paper  boards        .          .          .          .         ,  •  •    <.         .         .         .          .        2/- 

Key    3/6 
EXAMINATION  NOTES  ON  PITMAN'S  SHORTHAND.     By  H.  W.  B.  WILSON.     8  in. 

by  3J  in.,  cloth 1/6 

GRADED  SHORTHAND  READINGS. 

Elementary,  with  Key.     In  crown  8vo,  oblong 6d. 

Intermediate,  with  Key.    In  crown  8vo,  oblong     ......       8& 

Second  Series 8d. 

Advanced,  with  Key.    In  crown  8vo,  oblong         ......       8d. 

GRADUATED  TESTS  IN  PITMAN'S  SHORTHAND.     Illustrating  all  the  rules  in  the 
Intermediate  Style.     In  note-book  form,  post  8vo  (6£  in.  by  4*  in.),  with  ruled 

paper 

PROGRESSIVE  STUDD3S  IN  PITMAN'S  SHORTHAND 

TALKS  WITH  SHORTHAND  STUDENTS,     By  JAMES  HYNES         .... 
CHATS  ABOUT  PITMAN'S  SHORTHAND.     By  GEORGE  BLETCHER  l/- 

LECTURETTES  ON  PITMAN'S  SHORTHAND.     By  J.  HYNES  .       !/- 

PITMAN'S  SHORTHAND  RAPID  COURSE.     A  Series  of  Twenty  Simple  Lessons 
covering  the  whole  of  the  system  and  specially  adapted  for  business  purposes.    In 

crown  8vo Cloth       2/6 

Key      2!- 

With  Additional  Exercises 4/- 

PITMAN'S  SHORTHAND  RAPE)  COURSE,  ADDITIONAL  EXERCISES  ON         .       8d. 
READING  EXERCISES  ON  THE  RAPD3  COURSE  (In  Shorthand),  crown  8vo,  62  pp.       I/- 
PITMAN'S  SHORTHAND   COMMERCIAL   COURSE.     Specially  adapted   i.  r  com- 
mercial students  .         .          .         .         .          .  .         .  Cloth       4/- 

Key,  21-  ;  Additional  Exercises       l/- 
PITMAN'S  EXERCISES  IN  BUSINESS  SHORTHAND.    By  A.  BENJAMIN,  I.P.S. 

(Hons.),  F.C.Sp.T 1/9 

GRAMMALOGUES  AND  CONTRACTIONS 

GRAMMALOGUES  AND  CONTRACTIONS.  For  use  in  classes  2d. 

VEST  POCKET  LIST  OF  GRAMMALOGUES  AND  CONTRACTIONS  OF  PITMAN'S 

SHORTHAND.     2f  in.  by  ij  in.,  limp  cloth     .......        2d. 

EXERCISES  ON  THE  GRAMMALOGUES  AND  CONTRACTIONS  OF  PITMAN'S 

SHORTHAND.     By  J.  F.  C.  GROW.     In  Shorthand,  with  Key.     In  crown  8vo, 

limp  cloth  .........-••         6d. 

HOW  TO  PRACTISE  AND  MEMORIZE  THE  GRAMMALOGUES  OF  PITMAN'S 

SHORTHAND.     Compiled  by  D.  J.  GEORGE.     Size  7jin.  by  5  in.  .         .          .        4d. 

SHORTHAND   DICTIONARIES 

PITMAN 'S  ENGLISH  AND  SHORTHAND  DICTIONARY.   In  crown  8vo,  cloth,  820  pp.  7/8 

PITMAN'S  SHORTHAND  DICTIONARY.     Crown  8vo  (;J  in.  by  si  in.),  378  pp.     Cloth  6/- 

PITMAN  'S  POCKET  SHORTHAND  DICTIONARY.  Royal  32mo  (3$  in.  by  4  J  in.).  Cloth  21- 

PCTMAN'S  REPORTER'S  ASSISTANT.     In  crown  8vo,  cloth        ....  3/6 
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SHORTHAND  PHRASE  BOOKS,  ETC. 

PHONOGRAPHIC  PHRASE  BOOK.     ...  1/6;    Cloth       21- 

SHORTHAND  WRITERS'  PHRASE  BOOKS  AND  GUIDES.     Each  in  foolscap  8vo, 

Cloth Net      21- 

Electrical  and  Engineering,  Railway,  Estate  Agents,  etc..  Printing  and  Publishing, 
Insurance,  Banking,  Stockbroking  and  Financial  Commercial,  Legal,  Municipal, 
Builders  and  Contractors,  Shipping,  Iron  and  Steel  Trades,  Civil  Engineering, 
Naval  and  Military,  Chemical  and  Drug. 

MEDICAL  REPORTING  IN  PITMAN'S  SHORTHAND.  By  H.  DICKINSON.  With 
an  Introduction  and  Lists  of  Phraseograms,  Outlines,  and  Abbreviations.  In 
crown  8vo,  cloth  .  .  .  .  .  '  .  .  .  .  Net  3/- 

SHORTHAND    CLERK'S  GUIDE.   By  VINCENT  E.  COLLINGE,  A.C.I.S.  In  crown  Svo, 

cloth 1/6 

DICTATION   AND   SPEED  PRACTICE   BOOKS 

SPECIALISED  CORRESPONDENCE  BOOKS.    (1)  The  Chemical  Trade.    (2)  The 

Paper  Trade.  (3)  The  Building  Trade.  In  ordinary  print  .  .  .  Each  6d. 
GRADUATM)  DICTATION  BOOKS.  (1)  Political  Speeches.  (2)  Sermons.  In 

ordinary  print.  In  crown  Svo.  ........  Each  4d. 

STUDENT'S  PRACTICE  BOOK.  In  cr.  Svo,  24!  pp 2/- 

GRADUATED  DICTATION  BOOKS.  (New  Series)  1  and  II.  .  Each  6d. 

GRADUATED  COMMERCIAL  LETTERS  FOR  DICTATION.  8*  in.  by  6  in.  .  .  8d. 

REPORTING  PRACTICE.  In  crown  8vo,  cloth 2/6 

PROGRESSIVE  DICTATOR.  Third  Edition.  In  crown  8vo,  cloth  ...  2/6 

SHORTHAND  CANDffiATE'S  DICTATION  EXERCISES,  la  crown  Svo,  cloth  .  l/- 

COMMERCIAL  DICTATION  AND  TYPEWRITING l/- 

SPEED  TESTS  AND  GUIDE  TO  RAPID  WRITING  IN  SHORTHAND.  In  crown  Svo, 

cloth 21- 

FIVE  MINUTE  SPEED  TESTS.  With  Introduction  on  Acquisition  of  Speed  by 

P.  P.  TACKSON.     In  crown  Svo,  cloth      ........  21- 

CUMULATTVE  SPELLER  AND  SHORTHAND  VOCABULARY.  By  CHARLES  E.  SMITH. 

In  crown  8vo,  paper  boards          .........  21- 

POCKET  DICTATION  BOOKS,  Nos.  1,  2,  3,  and  4.  2*  in.  by  3J  in.  .  .  Each  2d. 

SPEED  TRAINING  IN  PITMAN'S  SHORTHAND.  By  T.  F.  MARRINER  .  .  6d. 
ACQUISITION  OF  SPEED  IN  SHORTHAND.  By  E.  A.  COPE.  In  ordinary  print. 

In  crown  8vo        ............  8d. 

BROWN'S  SHORT-CUTS  IN  SHORTHAND.  By  GEORGE  BROWN,  F.I.P.S.  In 

crown  Svo.  .............  l/- 

THE  STENOGRAPHIC  EXPERT.  By  W.  B.  BOTTOME  and  W.  F.  SMART.  In  demy 

Svo,  cloth Net  7/6 

SHORTHAND  COMMERCIAL  LETTER- WRITER.  Advanced  Style  .  I/-  ;  Key  6d. 
OFFICE  WORK  IN  SHORTHAND.  Specimens  of  Legal  and  other  Professional 

Work  commonly  dictated  to  Shorthand  clerks,  in  the  Advanced  Style  1/3 ;  Key  6d. 

COMMERCIAL  CORRESPONDENCE  IN  SHORTHAND.  In  crown  Svo,  cloth  2/6 

BUSINESS  CORRESPONDENCE  IN  SHORTHAND.  In  the  Advanced  Style.  1/3 ;  Key  10d. 

TRADE  CORRESPONDENCE  IN  SHORTHAND.  In  the  Advanced  Style.  1/3 ;  Key  8d. 
MISCELLANEOUS  CORRESPONDENCE  IN  PITMAN'S  SHORTHAND.  First, 

Second,  and  Third  Scries.     Advanced  Style,  with  Keys  in  ordinary  print.     Each 

in  crown  Svo,  oblong.     Limp  cloth        ........  1/3 

SHORTHAND  READING  BOOKS 

In  the  Elementary  Style. 

AESOP'S  FABLES 6d. 

EASY  READINGS.    With  Key 8d. 

LEARNER'S  SHORTHAND  READER.     Illustrated 8d. 

STIRRING  TALES 8d. 

PEKILS  OF  THE  BUSH  AND  OTHER  STORIES 8d. 

In  the  Intermediate  Style. 

PITMAN'S  PHONOGRAPHIC  READER,  No.  1.     With  Key 6d. 

GULLIVER'S  VOYAGE  TO  LILLIPUT.     By  JONATHAN  SWIFT.     With   Key.    Cloth  21- 

SUBMARINE  X7  AND  OTHER  STORIES.     Illustrated 1/3 

THE  VICAR  OF  WAKEFEELD.     By  OLIVER  GOLDSMITH.     Illustrated.   21-  I  Cloth  2/6 

TALES  AND  SKETCHES.     Hy  WASHINGTON  IRVING.     With  Key.  1/6;   Cloth  £/- 

TALES  OF  ADVENTURE.     By  various  Authors l/- 

THE  RUNAWAY  AIRSHIP  AND  OTHER  STORIES. 13 

THE   SILVER  SHD?  OF  MEXICO.     An    abridgment    of    J.   H.   INGRAHAM'S    Story 

Cloth  21- 

SELECT  READINGS No.  1,  6d.  No.  H  8d. 

THE  BOOK  OF  PSALMS.     Bible  Authorised  Version.    Cloth  gilt,  red  edges  .         .  3/6 

15 


COMMERCIAL    READERS   IN    SHORTHAND.    (1)  Commercial   Institutions.    (2) 
Commodities.    (3)  Leaders  o!  Commerce.     (4)  Gateways  o!  British  Commerce. 

Each  81 
In  the  Advanced  Style. 

PHONOGRAPHIC  READER  tt    With  Key 8d. 

A  CHRIbTMAS  CAROL.     By  CHARLES  DICKENS 1/3;  Cloth  1/9 

TALES  FROM  DICKENS Cloth  21- 

THE  SIGN  OF  FOUR.     By  SIR  A.  CONAN  DOYLE        ....          Cloth  21- 

THE  RETURN  OF  SHERLOCK  HOLMES.     Vols.  I,  II  and  III                     Each,  cloth  21- 
AROUND  THE  WORLD  IN  EIGHTY  DAYS.    By  JULES  VERNE   .         .         .         .21- 

SELF-CULTURE.     By  J.  S.  BLACKIE.            .         .         .         .I/-;   Cloth,  1/6 :  Key  2/8 

SELECTIONS  FROM  AMERICAN  AUTHORS.     With  Key    .         .         .         .  1/3 

THE  LEGEND  OF  SLEEPY  HOLLOW.     By  WASHINGTON  IRVING.    With  Key      .  8d. 

RIP  VAN  WINKLE.    By  WASHINGTON  IRVING.     With  Key  6d. 
A  COURSE  IN  BUSINESS  TRAINING.     ByG.  K.  BUCKNALL,  A.C.I.S.  (Shorthand 

Edition),  288  pp.    .         .         .         .         .            •    . 3/- 

SHORTHAND  TEACHERS'  BOOKS 

PITMAN'S  SHORTHAND  TEACHER'S  HANDBOOK.    In  crown  8vo,  cloth  .         .       1/8 
NOTES  OF  LESSONS  ON  PITMAN'S  SHORTHAND.    Size  8  in.  by  3*  in.,  cloth  2/6 

PREPARATION  FOR  A   SHORTHAND  TEACHER'S  EXAMINATION.    Size  Sin. 

by  3*  in.,  cloth 1/6 

A  COMMENTARY  ON  PITMAN'S  SHORTHAND.    By  J.  W.  TAYLOR.    In  foolscap 

8vo,  cloth  gilt,  448  PP 4/6 

THE  METHODS  OF  TEACHING  SHORTHAND.    By  E.  J.  MCNAMARA,  M.A.    In 

crown  8vo,  cloth  ...........        2/6 

CHART  OF  THE  PHONOGRAPHIC  ALPHABET.    22  in.  by  35  in.        .         .         .       2d. 

Mounted  on  canvas  with  rollers  and  varnished  Net      3/6 

CHARTS  ON  PITMAN'S  SHORTHAND.    Twenty  large  Charts  (22  in.  by  35  in.) 

The  Set      7/6 
DERIVATIVE  AND  COMPOUND  WORDS  IN  PITMAN 'S  SHORTHAND    By  H .  W.  B. 

WILSON.     In  foolscap  8vo    ..........       g/- 

HISTORY  OF  SHORTHAND.    By  SIR  ISAAC  PITMAN.     Fourth  Edition,  Revised. 

In  crown  8vo,  cloth    ..........     Net      5/- 

TYPEWRITING 

THE  JUNIOR  TYPIST.    By  ANNIE  E.  DAVIS.     Demy  8vo,  cloth          .         .     Net       1/6 
NEW  COURSE  IS  TYPEWRITING.     By  MRS.  SMITH  CLOUGH.     Large  post  4to        .       1/6 
PITMAN'S   TYPEWRITER   MANUAL.     Can    be   used   with    any   machine.    Sixth 

Edition.     Large  post  4to,  cloth        .........        5/- 

PITMAN'S  TYPEWRITING  EXAMPLES  for  any  machine- 
On  cards,  48  examples,  foolscap  folio  .......       3/- 

In  oblong  note-book,  for  standing  by  the  side  of  the  machine  2/- 

In  note-book  form,  in  covers         .          .          . ......        219 

PITMAN'S  EXERCISES  AND  TESTS  IN  TYPEWRITING.     Foolscap  folio.    Quarter 

cloth.     Third  Edition,  revised 3/6 

HOW  TO  TEACH  TYPEWRITING.    By  KATE  PICKARD,  B.A.  (Lond.).     Crown  4to. 

cloth Net      3/6 

PRACTICAL   COURSE   IN  TOUCH  TYPEWRITING.     By  C.   E.   SMITH.    English 

Edition,  revised  and  enlarged.     Size,  8£  in.  by  n  in.  ....        21- 

PRACTICAL  TOUCH  TYPEWRITING  CHART.    Size,  30  in.  by  40  in.          .     Net       2/8 
REMINGTON  TYPEWRITER  MANUAL.     For  Nos.  5  and  7,  10  and  n.     With  Exer- 
cises and  illustrations.     Ninth  Edition.     Large  post  4to        .          .          .     Net       2/- 
THE  UNDERWOOD  TYPEWRITER  MANUAL.     By  A.  J.SYLVESTER.     Large  post  4to       2/6 
BAR-LOCK  TYPEWRITER  MANUAL  (Group  System  o!  Touch  Typewriting).    By 

H.  ETHERIDGE.     Large  post  4to    .........        21- 

msTRucnoNS  ON  THE  REMINGTON  (Nos.  7, »,  10  and  n),  YOST  (No.  10),  and 

BARLOCK  TYPEWRITERS.  Each,  demy  8vo 8d. 

MODERN-TYPEWRITING  AND  MANUAL  OF  OFFICE  PROCEDURE.  By  A.  E. 

MORTON.  6|  in.  by  g$  in.,  cloth 5/6 

A  TYPEWRITING  CATECHISM.  By  MRS.  SMITH  CLOUGH.  In  large  post  4to  Net  3/6 

PERIODICALS 

PITMAN'S  JOURNAL.  Subscription,  which  may  begin  at  any  time,  15/2  per  annum, 

post  free.  (Estab.  1842).  24  pp.  .  .  .  .  Weekly  3d.,  by  post  4d. 

PITMAN'S  SHORTHAND  WEEKLY.     (Estab.  1892.)  .      Weekly  2d.,  by  post     2Jd. 

BUSINESS  ORGANISATION  AND  MANAGEMENT.  Monthly.  1/6  net,  by  post 

1/9.  Annual  Subscription Net  18/- 

fvtman's  Complete  Commercial  and  Shorthand  Catalogues  containing  FULL  particulars  o/ 
these  and  other  important  works  will  be  sent  post  free  on  application. 
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